^Searching PALI- t . 



1/2 ^— v 



PATENT ABSTRACTS OF JAPAN 

(1 1 )Publication number : 2001 -081 1 37 

(43)Date of publication of application : 27.03.2001 



(SDlntCI. C08F212/14 

C08F299/00 
C08L 25/18 
G03F 7/004 
G03F 7/039 
H01L 21/027 



(71 Applicant : WAKO PURE CHEM IND LTD 

(72)Inventor : FUJIE HIROTOSHI 
SOKI TORU 
URANO FUMIYOSHI 



(54) NOVEL POLYMER AND RESIST COMPOSITION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a polymer useful 
as a polymer used for producing semiconductor elements 
and the like by bringing the polymer to contain a 
monomer hanging a functional group having both 
properties of being removed by the action of an acid and 
radically crosslinked in a molecule as a constituent unit. 
SOLUTION: A novel polymer, e.g. expressed by formula 
III [R1 is H or an alkyl; R2 is an alkyl, an aralkyl, a 
(substituted) aryl or the like; R23 is H or methyl; R3 is H 
or methyl; A is a spatter; R5 is H or the like; R6 is an 
alkyl or the like; R7 is an alkyl or the like: R8 is an aralkyl 
or the like; R9 is H, an alkyl or the like; X is an alkyl or 
the like: p, q and are each a natural number; k and r are 
each 0 or a natural number; 0<k/k+l+p+q+r<0.06] is 
obtained by bringing the polymer to contain a monomer 
hanging a functional group having both properties of 
being removed by the action of the acid and radically 
cross-linked, e.g. a group expressed by formula X, e.g. a 
unit expressed by formula II (e.g. p-1- 
aryloxyethoxystyrene and the like) as a constituent unit. 
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+-;PS<i:bT«^g:i~7© ! fe,co*wsL<, m.m. 

*, xgyy», n-ynws, -f yyptf;yg> yyp 
yptr;yg, n-y^yi/g, -fyy^yi,^, sec-y^ 

S, tert-ygyyg. n-^>3\>y*, •I'V'OfM, t 
ert-^>^;y*, i-*fyy^y?yy*, y^n^>f;p 
X, n-^+eyy^ -fy\+yM, ^yp^s+y;!/ 
n-^-y;y*, i-^^;usyy o^+~>;y*^^tf 

[0 0 4 0] [3] (C^V^T, XT^$n-5*« 

ISS^<b*^*<!:bT«^|&7~ 1 2 ©fcWrtWi; 
b<. 09^.«h'JS>yn [5. 2. l. 0' '] ^#x;u 
;)VX)V-)V&. -fy*;kxji,s, r#-?>?-)v 

[0 0 4 1] —/&3£ [3] iC^ViT, XT^^nS?^ 
h>«tLTH, m«r-7*fD77h>-2-'fJl' 
S> r -y^D5^ h>-3-^;p^ 2-^^)U-r -~7*f- 

D7n>-HJH, 3yf;P-T-7*fD77h>3 

a, 4-x^^-4-^ r - p^y h >-2— r jy 

[0 0 4 2] — jRjt [4] lCj«-ViT, R„T^Sn57 

x^;y*, n-7*ntfM, -ry^Ptf;^ ->yp 
yptf;p«, n-y^;y^ -fV7*f;n, sec-ygyi/ 

tert-y^a. n-^>?M, <y^>^;y», t 

n-^->;i/S, ^fy^^->;yS, -yyp^+syjyS 

[0 0 4 3] [4] It^V^T. RioT^^n-SM 

m-znx\,*xh&^7V—)i'mz&wz>7 , y—)i>mtis 
xit7jL~)m. i-y^)v&m-hm\i<bn. sfc^-o© 

n-yptf^s. -r yypt?;ys, n-y^;p». <y 

y^X, sec-y^yS. tert-y^;US^) -^jt«(« 
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Xtt#&#©7;iO*->* (»*L<HK3(I«:**1~4 

<yynjt?*->i, n-yh*->*, -fyy>*-> 

-5. 

[0 0 4 4] — JR^ [6] K»V»T, YT^SftSTJU 

tA'ist iTttK«ft i - 7 ©tojjtff * l < , em 

x^jus. n-yahr^s, -fyyatr^at, ->ya 
yotf;w», n-y^ypg, -fV^;l^6, sec-y?^ 
tert-y?ywa, n-^>?yi/&, -f y^>^S, t 

[0 0 4 5] -J&55 [6] K»V»T. YT?jSSn*W« 
ttttKiS: 7-12 



10 



16 



b<> 08*«MJ->*D [5. 2. 1. 0*-'] t 5 *^ 
£. y;p#;W-;i,s, -fy#^-;i^, 7^v>fM 

[0 0 4 6] — 1&3£ [6] KiH>T, 

—r;^ -y^D^y b>-2— op 

4-x?yu-4-y r - zf^ n^y h >-2— r ;p 
*. ^A*n^y h-;u»^dt^tf?,n-5„ 
[0 0 4 7] *J8«C#Uv-tt. rtofPffl*«*«k^«B 

[8] 

[0 0 4 8] 
[ft 1 7] 




[8] 



[0 0 4 9] Ri, R,»«ABMEtRi;. ) 

T^ns^tis^*.^ yy;^+->y;io*-> 
y +->y^3+->y ;io*->*» t u jum&^x y 




*~>y JWn * **-T -5 ^ y 
"-6, TiE-$3£ [1] 
[0 0 5 0] 
[ft 1 8 ] 



r 1 

O — <p — O— A— C=CH 2 
R 2 



[0 0 5 1] (sS^, R, , R,, R s 2fclXA«MI2t|^ 
^JX.«^T«>— [3 1] ~ [3 6] Tf^Stt-Sfc© 



40 



[0 0 5 2] 
[ft 1 9 ] 



[1] 
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'51 



T311 



O— <p O Cfij -C=CH2 



[0 0 5 3] (3£>K Qim7km%. : ?X\$* : ?)VM&, [0 0 5 4] 

Q21«**M^X«^5 1 ;l'**. Q31«^sfig:l~4© [<b2 0] 

-fCH 2 -c) 




[32] 



F 22 9n 
C— O— Q 42 — O— CH 2 — C=CH 2 



Q32 

[0 0 5 5] <5£(K Q12«*m^X«^^**, Q52«**MTX«^^;«^^T) , 

Q22«*^^X«^?JW*^, Q32«^iSt«U~4© [0 0 5 6] 

r;Mr;v»£, Q42«K^i~4©T;^i^>m*, Ut;2i] 

T331 




[0 0 5 7] (j*^ Q13a*3SlS^X«^^S*, [0 0 5 8] 

Q23«*^M^X«^^* ; £. Q33«^&1~4CD [ft2 2] 




Y2+ /=K r ~ 

— <p— O-Q^ -\V/-C = 



T341 



[0 0 5 9] Q14l4*$fl t XH^fM4, h^v-S^f) 

Q24tt*mm?X«^^;U«Sr, Q34«K^1~4© [0 0 6 0] 

T)\>3r)V&*. Q44tt&*Rl~4©7;i'*l'>«*. [ft2 3] 
Q54«**MTX«^^;«^. Q64«*lilIlTXte* 
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19 



20 




9* /=fe 9ss 



T351 



^5 

C0061] (it^ Qi5«#*K^xtt*? l ;i'K*, h+->a*^-r) 

Q25tt**^X«^^;«Sr. Q35«^Sl~4© 10 [0 0 6 2] 
7)l*)Vm*. QAM*mM%.\~~4(D7)V*\/>m*:. [{£24] 



-I 



CH 




O — C— O-CUe— 



[36] 



^66 




^56 

-O— C=CH 2 



[0 0 6 3] Q16«7K^TX«^^»^> 

Q46H^^i~4cot;^i^>«$, 

[0 0 6 4] —flSJiS; [3 1] fcj&H>TQ3nr. — $!5fc 
[3 2] K;£UTQ32T, — J&j£ [3 3] IC;&V>TQ33 
T?> -$5$; [3 4] {CJ&V>TQ34-T?, — «iC-[3 5] »t 
*H>TQ35T. RZt—tejS. [3 6] »:»V>TQ36-e^3 

~>^D:/abr;i^ n-^;i/36. -iVttMk. sec-? 



30 



[0 0 6 5] — «5t [3 2] K:*H>TQ42T, — «5t 
[3 4] tti*-V>TQ44T, — «5£ [3 5] K»V>TQ45 
mS— j&3£ [3 6] ^ViTQ46T^$n«.T;U^r 

[0 0 6 6] *%WJC*SViT«, ifBcD^y V— 
iDATSEfc* *«*»f^tfW*H5:£&»fc-rS, TIE 
-(Kit [9] 

[0 0 6 7] 

Ht2 5] 




P] 



[0068] (5*+. R,«S9Etrai;. ) tgsns »ur:7xy-;utt*tta££fcs» T»-«sC [1 0] 

V-HMft, »©fPfflKJ:t)««>Teatff«**tJR 50 [0 0 6 9] 
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22 



[ft2 6] 



Be 

C — OR a 

R 7 



[10] 



[0 0 7 0] (SC*. R,. R,RZfiR t \tm?.£m 
iXB77MM*y-l-fi«i7i^7;l'n+yS 



10 fir, Bp-fe, TfE-&5£ [11] 
[0 0 7 1] 
[ft2 7] 




[HI 



[0 0 7 2] (5£«K R 3 , R,. Rr&tfR.teMfSi:^ 

R 3 



30 



^SfcjsttttfflsnstyT-m are, tie— & 

S [12] 
[0 0 7 3] 
«t2 8] 




[12] 



[0 0 7 4] (it*. R.RtfR.ttMflBtroi;. ) 



T«tfflSn*TIB-«!a; [1 3] 
[0 0 7 5] 

[ft; 2 9] 



23 
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■CH2-C- 
I 



[13] 



COOX 



[0 0 7 6] (5£4», R.RUXitmitmVo ) TtR 

^3. Ra ^3 

4^H 2 -p-}^CH 2 -C^CH 2 -C^CH 2 -c)^CH 2 - 



^^ijCD— OtbTTtB— |Rj£ [3] 
[0 0 7 7] 



C3J 




O-C-OR. 



OH 



[0 0 7 8] (SC>t», R,, R,, R 3> R t , R 6> R 7> 
R,> R,, A, X* k, 1, p. q JkZf r (itflfB <h IrI 

[0 0 7 9] m, tto^fflKJ:t)«K»*«||ttlBUTjE;;P 



0-(p-0-A — C=CH 2 
H 2 

— [13] T^sti-s^&y v— mficDtfirts, TI2 

-«5t [13'] 
[0 0 8 0] 
lit 3 1 ] 



R5 



CH2~ 



OOY 



ri3'i 



[0081] <5t4». R,a^Ytt«nstHi;. ) 

TIB-SS^ [13''] 
Hb3 2] 



Ijt5 



CHZ 



cfo 



— }- ri3 T 0 
02 



30 



-Wfetsns. ±s5-jttsc [3] ?ssns#'j? 

> 1*3. fa ?3 




-®4»Tfe, k + OtiSns^'JV-lt — flgj* [1 
0] T^^n^WigS^K^©tert-^h + ->S, tert- 

(Delay Time) ©^T<Ue>TW?tJTa&-5o 

[0 0 8 2] ±12— Jftjfc[3]-Cjj*Sn5#U V— KWU 

tie— jRscc 5 ]~ [ 7 ] ri$ni.#u t— n-s. 

[0 0 8 3] 



[5] 




I v 1 T 23 

0-<p-0-A-C=CH s , 



[0 0 8 4] (xWOlB^ttfflnEiHi;. ) 
[0 0 8 5] 



Hb3 4j 
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O-Cp-ORfl 

[0086] &*<Dtzmtmw.tmc. ) 

[0 0 8 7] 



COOY 

6-C-O— A-C=CH 2 
R 2 

lit 3 5] 



26 



[6] 



^CH 2 -6^^H2-Cj— (GH 2 - 




[0088] mzmmmtm v. ) 
— $3; [i] TSsnstyv-nfiibtH, 

p-1 -7 U W+yl b*->X^ >» p-1-7 u ;^+>- 

>, p-1- (4-T'j;i'^-*>'^"h + -» Xh + yXfP 

p-1- (4-7UW+y7'h + y) yD#^->Xfl/ 
>< H^'JJWyih+y-a-^fMfPX p- 
1- (Mf-il'yi-jW h+y) lF^yXfl/>, 
p-1- (4-If^JI/7i-JW h + v) yp^^X? 1 !/ 
>. p-1- (4-if-Jl'7irJM t-*y) -l-^jPx 
h+->X^k>, p-1- [2- (4-if^7i/*y) x 
h^->] Ih + y7 1 ?l/>, p-1- [2- (4-Xf-Jl/7i 
lh*y] -l-^?;Hh^y7fl/> 1 p-1- 
[2- (4-lf-;i'7i;+y) Ih+y] 7"n#+->x 
^l/>, p-1- [2- (4-If"Jl'7i;+y) Ih*y] 
Ih + y-a-^fHfl/X p-1- [2-(4-x^x;l/3i- 
+y7i/ + y)lF*y] Ih*yXfl/X p-1- [4 
-(4-IfxM+y7i/ty)7'h+y]Ih*yX 
^U>, p-1- [4-(4-xfxJ^+y7i;+y)7"h + 
->] 7 p D7^^->X^l^>, p-1- [2- (4-X^x;U^-+-> 
7iy*-» Ih+y] -l-^Hh+yXfl/X, p 
-1- [2- (4-IfXJW+y7i;+-» Xh*->] 7 
D#+->^.^P>, p-1- [2- (4-ifxM*y7i; 
+ v) ih+y] -Z^iXJUh+yXfl/y, p-1- 
[2- (4-7'J^7i/+y) xh+->] lh*y^l/ 
P-1- [4- (4-7'J^7i;*y) 7h*is] Ih + 

->t.^v-x p-i- [4- (4-7U;U7xy+-» :/h* 

->] ^n#^->X^k>, p-1- [2- (4-7'j;P7i;* 
-» Ih+y] ^'a*+v'7>5 : -p>, p-1- [2- (4-7 U 
M-^l- + y7i;*y) xh*->] Ih+y^k 
P-1- [2- (4-7 U JP-2-;* h*y7iy*y) Xh 
+->] T'otf+vO^t/;^ p-i-7^U a-r;p^-^->x 
b*->7.^kX p-i-7^UD-f;^+->7 p n7p+->x 




^23 

a— C-O— A— C=CH 2 

k 

^(DTte&l^ — [9] T/T$n^^;7-ffii: 

[0 0 8 9] — [ii] ^$n^t;7-ffii 

bTte, #JxJ£p-l-* htyXh + y7fl/X p-l-X 
h + yXh + yXfl/X p-l^fiH^f + yXh 
*yX^l/X p-l-n-yD#+yXh + yXf l/>, p- 
KV^h + yXhty^kX p-l— >^D^\+->;U 
30 t+yXh + y^fl^X p-l^>^^yXhty 
X^l/>, p-l-xh + y^n^yXfl/X p-l-Xh 
^h + yXfl/X p-l-Xh + yXh + y-a-^f 
;UX^U>, p-l-X h + y-2-7x^;i/X h+yXf 1/ 
>> p-l-xh+y-l-7xXjMh+yX?I/>, p-1- 

h+yxh+y-ff-^^fl/>fOT;? 

- (c ft <D&mf e> n^> z. nm \z mis. 2 nz> 

CDTte&V^ — fgLj£ [12] TS^n-S^yv-TOi 

x^P-x p-v^d^\^5>;px^P>> p-^h+v-x^ 

^u>, p->^d-\^>;1/^+->x^u>, p-^r h ^ t 

^+^-a-;*^;Px^l/>\ p-fb7hHD77XM 
^v-X^l/X p-xh + yAWxjmyX^l/X 
p-tert-y V*^t!)V#-)V*3rz/^\/>, p-tert-^ 
h + )V#-)V3r3r >>- a ^X ^ P >> p- 1 er t- 
50 ^>h*y*MzW+yXf j/>, p-tert-:/h* 



27 

U'X p-7ir^:fr*->-a-*^;k2.^>, p— >rJ7D 

->7.?k>, p-^>y-r;i/^-+->7>5 1 k>, p- (4-^^ 

-JRiS [13] T^^n^^E/V-^ffiirbTta, ftfJx. 

-fv:/pk°;k 7i"j;i^ tert-^;k ^^y^gg 
tert-:/3Mk T^u;^->i7n^\^->;k ;*^U;w 
m. -> ^ d ->;k 7 # y ;h&i ^ p v- 
;k ^^^u^mi-^^k^^D^-^k 7^u;pm 

-f yjR;i/- Jk X*#V)l<m'fV&)l-)V, 7{rV)Vm 
/JkKJU-Jk ^^^u;k«yJW*;pr:jk T^UJHK 
hU^n [5. 2. l. O'-'] ^*-Jk ^^^u;hk 

HJv^D [5. 2. 1. 0' ■•] Jk 7i7'j;^T 

^v>?;k ^^^u;^7^v>^;k 7v*y;^ 
r-^P^ l->-2-f;k *i^u;UBt r-^u 
5 ^ h >-2--r ;k 7 ^ u ;um3-^ T - ^ n v 2 
h >-2-r ;k V jvm-x ^)V- r-^fa^h 
>-2— Ok 7t> V)lWt 4,4-^^fjWr-^fD7? 

h >-2-f ;k ^ ^ ^ u ;i^4, 4-v^ j-)V- r-^n5 

v*h>-2-r;k 7^';j^^/n*d^^ h-jk 

y A'D7^h z^tc^y -?-\z &*-r •& t> ©a* 

[3]T7K$tl^#U"7-lc43V^T, ±E— jRi£ [1] T 

xkZtiz*:; •7-&&<Dmtflitmtm'%o. oi~40^;p% 

tfU~J7> h <Dmm.fem<Dfi>}±. DOFOt^c, Delay T 
me<DBffi, S?fli©3§h H $ ^ V>&jS* <Z> (30. 1~30 ; t;i^5S** 

— SS^[3]T^$n-5#U-7-{r*JViT, 
±12— last Ci i] ^sns^yv-ffic^tt* 
«m^o~6o ; e;p%-^s>d, wi©^*)*^©^ 

!Ctt«ffl?Ifli*e***«U'3?^hO/JMWtffiOlSi±, DO 
FCDjfc*:, Delay Time©fl?$iP?©j&;fr>£l;i20~50 ; t;i' 

%*W*LVi. 20 ; e;p%*«co*^-«s^©p>h^ 

*hfiTfcBHLT«MW£l)B©flrF, D O F ©Hg/h^ 

*d. 6o^;u%^±T«#y v-©»gif£i£T> 
ss»©«nH**3fc£-r*. -ass [5] , -ass m x 

«— flSSC [7] T^SnS^'J V-fc;}3Vvr> ±82— 

s£ [i] twatiityv-iifioijj^jaaoi 

^HB"C**«»P3?Xh©««lttl)|Orft±. DOFCfe 

Delay Time©fl¥$h ^*S©$^3^©,£;fr£>fci0. 1 
~30 ; &;U%^»*L/V^ 40^;P%^±T?«X*A-^^ 

fcRWsoraswa^-r*. — /Rss; [5] -c^sn-s/tfy 
v-k^t, ±12— [11] T^sn^t; t— 
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tl©fpl±, DOF©&*. Delay Time©fl?i8^©,£#> 

^«2o~5o^^%*w*t^. 20^;>%*^©^-a-«s 

O F ©*g/jN^*«^ D , 60 ; £;U%^±-e«* 'J V— ©jjftl* 

14®T> s«^w»©ra«*»»^-r*. -usss; [5] t 

^$n-5#Uv-|r^^T, ±12-^ [12] "C^cF 
n-5 ; &yT-^.ffi©^fi£t{:$«®S0. 1~3 O^SST 

[0090] 30*;i*«±Ttt#y oflMMtflg©® 

— JKjS [6] .T?^$tlS^UV-tc*V»T, ±12— /K5£ 

[11] T**n* j E/'v-^Lffi©«j«ikJ|!tta#o~ 
eo^ssT&o, mn©$-&fc#fgi3i!©fflj&K»mfflBj 

teT****l^Xh©aMW£|JB©l*l±, DOF©S^ 
Delay Time©^^©^ Zmo^O^frXftWS. V 

20 ®HbT^14ti©<£T> D O F ©ifi|/J^^* D , 60^6 

;i/%eA±T?«*uv-©Bs^tt«T, ^^^©Prgs 
— Ass*; [6] T?ssn5#uv- ir^v^ 

T. ±12— fiSS [13'] T^^nstyv-^fi©! 
fiKtfc*«a^-o~3o ; &;p%TSo, •fBin©*-& ! b*^ 

±, A^— >^©^fb©^e.«o~i5^;i/%*t» 
ibvi. 30 ; e;u%«±t«*'Jv— ©wf^tt^a, l«; 

T, Delay Time^©ffljga*5S4rr-5. — [7] 
30 StlS#UV-{c43ViT, 7.5^1/ >mffi©«figtfc^«a 

^io~30^e;p%t*o. fBrn©*^-fe*^©M^(c« 
e,«i5~25 ; e;u%*wsL,Vi«, io ; t;u%*^-r«v>?x 

hOX7?>^i«{f L<fiTk 30^&;P%^±Ttt 
^-f4fg©ffiT, DOF©ifiS/h, i6^^©^BS£^ 
©WB**»5fef — «8SC [7] TS3ti-5#'jv-l: 

*5V^T. ±12— AS!5£ [13''] 

fi:©^tt^«®# 5 ~ 3 o o » f»in©ti-g- 

fe*^©ffl^{C«^fflBJ|gT*^^kv?7. h©«^tt 
40 fig©ffi]±, 3fcSSiitt©|^±, /1^->^«©m^b©^ 

W&*, Delay Time^©RflS^^-rs. -fiS^[3]T 
SSn^^'jY-Cl^tlTil Mx.(f#'J {p-1- 
X h*->X h^~>X9 1 lx->/'p-tertyh + ->X5 1 k>/ 
p-b h'D+yXf l/>/p-l- [2-(4-If-il'7i; + 
■»xF*->] Ih*^fl/>/7jriJfl« tert-^ 
, #U (p-l-ih+yih+yxf k>/p-tert 
y h^->7j;^x;i/^>'7;5 i k>/p-fc h*D^->7.^ 

50 t/>/p-l- [2-(4-If^7iy+y)lh + y] Ih 
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29 



30 



yyp*+yX?l/>/p->fyyD#*yX?l/>/p- 
b Hn^yXfl/Vp-l-TUiW+yxh+yXfl/ 
>} , tfU {p-l-Xh + ^Xh^SyX^t^/p-tert- 
yh + yXfl/>/p-h KD + yX?l/>/p-l7U;P 
^yxh+yXfl/>/^^i7)JJ«^fiH , *U 
{p-l-x^ DA+yM+yX h+vX^l^/p-tert 
-yh*y*;WxM*yXfl/>/p-t KP*yX 
^l^/p-l- [2-(4-7'j;i/-2-^ h + y7i;*y)X 

h^>] x h^r^fi/>/7^ u ;«-f y 10 
M . tfV (p-l-xhtyxh+yXfl/>/ P -fh7 

fc FDe7Xj^yXfl/>/p-k Kn^>X^> 
/p-l- [2-(4-7U;H-^ h^>7x;^»Xh + 

tPU (p-l-Xh^yXh + yXf I/>/X?l/>/p-h 
KD + yXfI/>/p-l- [2-(4-XfX^y7iy 
+y)Xh+S/] Xh+yXfl/>/7^>JW tert- 

w^if &ns*** ^i&Eft«K:iRjesn**> 

bTtt, «*.«#U (p-l-Xh + yXh + yXfl/>/ 20 
p-b Hn+^>x^l/>/p-tert-^h^vX^^>Xp-i 
-7 , J;myXh^yXfI/» , 2RU (p-l-Xh^r 
yXhtvXfl/>/p-t KD + yXfl/>/Xfl/> 
/p-l-7'JWtyXh + yXfl/» , #U (p-l-x 

h+yxh+yXfl/>/p-h KP*:>X^>/p-te 
rt-yh^y^MzM+yX^l/y/p-l^'j;^ 
+ yXhtyX?l/» , *U (H-Xh + yXFty 
X^l/>/p-b KP + vX^l^>/p-tert-y h^v^J 
;^xM*yX^l/>/p-l- (4-7'Jimyyht 
v) Xh*yXfl/>| , #U (H-XhtyXh + *> 30 
X^l/>/p-b KP^X^l^/p-tert-^b^v* 
^XJU^^X^l^/p-l- (4-7'JW+y^h + 
v) /o#+yXf^>} , #y (p-i-xh^yxht 
->X^l^>/p-h KP^>X^I/>/p-tert-y h^v 
#;P#X jl/^ yXf 1/ >/p-l- [4- (4-XfXJl/t+ 
y7i;*y)yh+y] xhtyXfl/X } > tHU 

{ P-l-x h+yxh + yXfl/>/p-h Ko^yX^i/ 
>/p-tert-yh + ^;P/^x;^^SyX5 1 l/> / /p-l-- 

[4-(4-XfxW*y7i;*y)?h + y] /D#+ 
->X^P>} > *U (p-l-Xh^yXh*yXfl/>/ 40 
p-b FP + vX^l^/p-tert-:/ h^r->*;i/3Kx;l/^- 
+yX?l/>/p-l- [4- (4-7Uil'7x;*^) :/h* 
->] xh^>Xfl/» , *U (p-l-xh^yxh + y 
X^I/>/p-b Kn^->x^l/>/p-tert-y h^->^7 
;i//H-;i/^+vx^l/>Xp-i- [4- (4-7U;i^7xy* 
^h+y] yn#*yXfl/>} , #U (p-l-x h 
+yxh + yXfl/>/p-t KP^>X^l/>/p-tert 
-y h^5>^;PzH-;i/^^vX5 : -U'>/ / p-l-T^U D-f 
M*->xb+yX?i/» , tfU (H-xh+yXh 
tyXfI/>/p-b KP^>X^t/>/p-tert-:/h^ 50 



v^^^x;i/^+>x?^>/p-l-T^ U D-f ;i/^-+-> 
yn#+yXf i/» , #y (p-l-Xh + yXh + ^X 
^I/>/p-b Kn^->X5 1 l/>/p-tert-y r h^->*;i/ 
*x;i/^-+vX^l/>/p-i-^^/7 ij p-f ;i/^-^->x h 

*yX^l/» , #U (p-l-Xh + yXh + yXfl/> 

/p-b Kn^r>-x5 1 P>/p-tert-y h+->^;i/^x;i/ 

^v'X^^/p-l-^izU D^fW+yyn^y 
X^PU» , TPU (p-l-XhtyXh + yXfI/>/p- 
b KD*yXfl/>/p-fh7bHDe7XW+yX 
^lx>/p-i-TU;i/^+>'Xh^->X5 1 P» > xPU 

(p-l-X h^yXh + yXfl/ >/p- b KP + yXfk 
>/p-WD^M+yXfl/>/p-l-7 , JJWtyX 
h + yXfl/» , :J?y (H-xh+yxh + yX?l/ 
>/p-b HP + ->X^l/>/p-7ir5 1 ;i/^*>'X^l/> 
/p-l-7'JWtyXhtyXfl/» , #U (p-1-* 
h*yXhtyXfl/>/p-t KO*yX?^>/p-te 
rt-:/h4^#;M?-;M h+yX?l/>/p-l-7'JJl/ 
t+yXhtyX?|/» , #U (p-l-X h^->yP7p 
4^>X^k>/p-b KP*^X^lx>/p-^>\Af 
+yX?l/>/p-l-7U^yXh + yXf^» , 
#U (p-l-x H+yyD^yXfI/>/p-h Hd^> 
X^l^>/p-tert-^h*^;U^x;i/^^->x^^> 
/p-l-7yM*yXh + yXfl/» , #U {p-l-X 
h*yXh + yXfI/>/p-b FP^X^l^/p-te 
rt-T/b^vX^l^/p-l- [2- (4-XfXJV7x; + 
V) Xhty] Xh + yXfI/>} , 7pU {p-l-X 
^>x h^->X^l/>/p-b Kn+->X^I/>/p-tert- 
^h + y*MxJW+yXfl/>/p-l- [2- (4-X^r 
^7x7+y) Xh^r->] Xh + yXfl/X > #U 

(p-!-Xh + yyD^yXfl/>/p-h Kn+yXf 
l^>/p-tert-y h+v^7^^x;l/^^->X^l/>/ / p-l 
- [2- (4-XfX^7x;+y) Xh^>] XhtyX 
^I/>} , #U {p-l-X h + yXh^yXfl/y/p-h 
K P^yXfP>/p-r h7tF Ptf^x;^^5>X? 
lx>/p-l- [2- (4-Xrr;i/7xy+y) Xh+y] X 
h^>X3^>} , #U (p-KVyh + yXh + yX 
^l/>/p-b HP^vX5 1 ^>/p-tert-y^;UX5 = 'l/ 
>/p-l- [2- (4-Xf^7x;*-» Xh^>] xh 
^>X^>} , #U (p-l-y?DAtyWtyXh 
*->X^l^>/p-b HP^vX^l/>/p-Tir5 L ;U*+ 
yXfl/>/p-l- [2- (4-Xr^7x/+y) xh + 
•>] XhtyXfPX , #>J [H-XhtyXh + y 
X?l/>/p-b HP^e/X^ 1 V'>/p-tert-^;PX^ 
U>/p-l- [2- (4-XfXJl/7xy*y) Xh+y] X 
h*yX?l/>i , #U (p-l-Xh*yXh + yX?l/ 

>/p-b Hp+vx?1/>/p-v^p^\4 i ->;U7^;U7Px 

;p**2/*^U>/p-l- [2- (4-XrXJl/7x7*y) 
xhty] Xh^yXfl/» , #IJ {p-l-X h^vx 
h+yXf l/>/p-h KP*->X^I/>/p-tert-y h 
*yXfl/>/p-l- [2-(4-XrXM+y7x; + y) 



( 17 ) 



2001-81137 



31 



h*vX3=-l/>/p-h HPtyXfl/>/p-Xh+y* 

[2-(4-X^~;t^+:> 
7x;ty)Xh+y] Xh*y^l/» , #U {p-1 
-X h+ylh^yXfl/y/p-h Kn + yX? l^>/p 
-tert-^h*->^;^x;i/^vX?lx>/p-l- [2-(4 
-Xf-JW + y7i;+y)Xh + y] Xh + yXfl/ 
>} > *U (p-l-^ h+yx h + yXfl/Vp-b Hd 

5 1 l/>/p-l- [2-(4-Xr^l/^y7xy*y)Xht 10 
V] Xh + yXfk» , 7RU (p-l-Xhty^D^ 
yXfl/>/p-b Ha^S/^^i/>/ p -tert-y h + v 
jl)V#-)V**z/7,^V>>/»-\- [2-(4-xfxj^+ 
y7x;ty)Xh+y] Xh + y^5 1 l,>} , #ij { p 
-1-x h+yx h^>X^>/p-h HD + y^l/> 
/p-f b?t Fnif^x;k**s<*5^>/p-l- [2- (4 

-XfXW+y7xy*y)Xh + y] Xh + yXfl/ 
>} , #U (p-l-Xh + yXh + yXfl/>/p-h KD 

*5/^g=-i^>/p->f yyp7R*->x^>/p-i- [2- (4 

-XfXW+>/7x^^)Xht^] Xh + y^l/ 20 
>} , #U (p-l-X h+yX h +yX? l/>/p-h KP 
^>'X5 L l/>/p-tert-7 r h + ->X^P>/ / p-l- [2- (4 
-7UiM-^h*e/7x;+y) Ih+y] XhtyX 
^U>} , *U (p-l-xh + yXh + yXfl/>/p-h 
KD+^X^P>/p-tert-^h^^*;^x;i/^+v 
X^>/p-l- [2- (4-7 , j;M-^h*y7xy + 
V) Xh^>] Xht>>X5 : i/» , #U {p-l-Xh^ 
yXh+yXf l/>/p-h KD + yXf l/>/p-rh7 
h ^U)dy-)V^^r^7,^V>/x>-\- [2- (4-7'J;h2 
^h*y7x7+y) Xh + y] xh+yX^l/ 30 
>} > #U (p-l-X h + yyD/tf+yXfl/Vp-t H 
u^vX^l/>/p-tert-yh^v^;i/zKx;i,^+->X 
?P>/p-l- [2- (4-7U;H-/ Fty7x7*y) 
xh+y] xh + yXfI/» , #U (p-hHD*yX 
^U>/p-tert-y h^vX^l^>/p-l- [2- (4-Xf 
Xil/7x;*y) Xh + y] Xh*yXfl/>l , #U 

t*yXfl/>/p-l- [2- (4-Xfx;i/7x/+y) X 
h*v] Xh + yXfk» , #U (p-tFD + yXf 
U>/p— f yya7R^->X5=-lx>/p-l- [2-(4-x^x 40 
W+y7x;*y)Xhty] Xh + yXfl/» , 
tfU (p-h Kn + 5>X^l/>/p-tert-y h^->X^U 
>/p-l-7UM*yxh^yXfl/» , tS»J {p-h 
Kn+yXfl/>/p-fb7h Kne?^;^^? 
U>/p-l- [2- (4-XfXJk7x; + y) xh + y] x 

h+yxfi/» **«*tfsnsrt*, ^ife^n^^pi^ 

OA#«tLTH> «*.«#U (p-l-Xh + yXhty 
X^l/>/p-h Hn+yX^I/>/p-l-7UM+yX 
h + yXfl/» , #U (p-l-Xh + yXh + yXf^ 50 
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>/p-h K o^rz/X^U >/p-l-7 U ;P^+->x h 

*^u>/;*^y;i/«b<9 1 ;w , tfy (p-i-xh^y 

Xh+yX?l/>/p-b HU + yXfl/Vp-l^U ;p 
^yXh+yXfl/^^ U;P®E->^D^-> 

;W , #U (p-l-xh + yxh + yX^l^Vp-bFo 
*->X?lx>/p-i-7U;^*vXh^>'X^P>/T 

*y;i«*v#;kz;» , #u (H-x^yxb+y 

X ? 1/ >/p- hFD + yXfl/ >/p- 1-7'JWyx 
h^^>X5 1 l/>/T/7U;^T^v>5 1 ;W , (p- 
1-Xh+yXhtyX^l/Vp-b Fn + yXfl/>/ 
p-1-7 U )V3r* S>X h+yXf l/>/7^ U ;\ + p 
, #»J (p-i-xh+y7 p P^yX5 : l/> 
/p-b KD*yXfl/>/p-l-7'j;myX b*->X 
?l/>/7^UMy^P^^) . #U (p-1-;* h 
^>xFt ^ V >/p- b Fa * 5^ >/p-I-7 
UJW+yxf + yXfl/» % #y (p-i-*^-i- 
* h+^Xh+yXfl/>/p-l: FP + yXfl/>/p- 
l-7UM*yXh+yXfI/» , tPU (p-i-xh* 
y/P#*yXf l/>/p-b h*P^y^^I/>/p-l-7 
»JW^>xb+$/Xfl/» , #U (p-l-xh+yy 
P^+^X^l^/p-b KD + yXf l/>/p-l-7U^ 
t+yXh + yX^I/^^UM'fV^W , 
*U (p-l-Xh + yyp*+yXfl/>/p-bKP^y 
X? l/Vp-l^Uil/t+yX h+yX?l/>/7^U 
tert-^;W , #U (p-l-^y^h+yxh+y 
X^U>/p-b FP*^X^Ix>/p-l-y y^rt^x 
h^>X^l/» % #U (p-l^y^h + yxh+yx 
^ 1/ >/p- b HD + yXf 1/ >/p-l-7 U ->X h 

*5>^^p>/7^U;i/« tert-^;W , #U (p-1- 
<y^h + yXh + yX?I/>/p-b F f D + yX?l/> 

/p-i-t u yx h * ->x^ >/y ^ u )\<m*n 

D7i7hx;i/) , #U (p-l-y^DA+yW+yXf 
^ 5^ >/p- bHP + 5>X ^ P >/p- 1-7U )V3r*r 
yXh^yXfl/» , zRU (p-l-y^p/\+y;^+ 
->xh + ^x^P>/p-b HP*yX^l/>/p-l-7U 

M , jtfU (p-l-Xh + i>Xh+yXfl/>/p-b KP 
+ '>X^l/>/p-l- [2- (4-xfxj|,7x;+y) xh 
xh^>Xfl/» , #U (H-xh+^xh + 
yXfl/>/p-bHP + yXfl/>/p-l- [2- (4-xf 
X^7x7+y) Xh + y] Xh + yXf l/>/^^^ 
VfrWLt^M , 7R>J (p-l-Xh+yXh + yXfl/> 
/p-b KD+yXf i/>/p-l- [2- (4-X^x;Py x / 
tv) Xh*y] XFtyXfl/>/7i7UiW tert- 
, #U (p-l-xh + yXh + yXfl/Vp-b 
Kn3^>X^>/p-l- [2- (4-XfX^7xy*y) 

Xh*y] X h + yXf l/>/7^7 IJ JPiy/7 DA+y 
)V) , #U (p-l-XftyXh*yXfl/>/p-bFP 
*5>X^t/>/p-l- [2- (4-Xf^l/7x;^y) Xh 
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Ttfy {p-i-xh+vxh^x^l^/p-b kd+->x 

9^>/p-l- [2- (4-If^7i;+-» Xh + y] 
lh+yXfl/>/7i?UM7^v>?;W , tfy 
{p-l-x h*vX h*vX^P*>/p-b h*P*->7>^lx 
>/p-l- [2- (4-lf-Jl'7iy+y) Ih + y] xh 

{p-l-Xh + vXh + y'T.^l^/p-b KD + yXfl/ 
>/p-l- [2- (4-If-)l'7i/+y) Ih + ->] Xh 

{p-l-X h+ylh + y^f k >/p-h KD+->Xf k 
>/p-l- [2- (4-X-xXJl/^o:y^-» Xh*v] Xh 

;W . #U (p-i-i^yxh+y^fi/>/p-tFn 

*->X^>/p-t- [2- (4-Ifx;i/7i/+y) Xh 

x h *y7f i/>/7 : > u j«y ;«;^;n , 

#U (H-Xl-+yXh+yXfl/>/p-fc 
^l/>/p-l- [2- (4-Ifx;i/7iy+-» XF+y] 
Xh^->X^U>/T^U;PK 4,4-i?^^-r-^ 
07^K>-2--fJW , #»J (p-|-Xh + y7P^y 
Xfl/>/p-hHD+y7,fI/>/H- [2- (4-X^X 
^7i/*y) xh+->] xh^x? ^ U 

;h^^^Jh} . tPU (p-l-Xh+y/Dl+yXfl/y 
/p-tPD+yXfl/VH- [2- (4-Xfx;P7i; 

Ih + y] Ih+yXfl/VT^'JM^AD 
=yi;Y~M , #U N-ihty7'nWyXfI/> 
/p-th'P + yXfl/VH- [2- (4-X^x;i/7ocy 

ih+y] xh+->X^l/>/7i7<j;^vi7n 
^\+->;U} , JRU (H-Xh + y7D|+y-o-^f 

;hx^>/p-b Hn+->- a-^^hx^i^/p-i- 

[2- (4-IfXJP7i/*y) Ih + ->] Xh^->- a 

(p-l-it-+->7 p n#+->xf W>/p-h h'P+^X^ 
U>/p-l- [2- (4-XfXf7i/+y) Xh+y] X 
h+^X^U>/7^UJPK leit-^M . #U {p- 
l-y?nA+ymyXh*y^fl/>/p-kHD* 
->X^l^>/p-l- [2- (4-Xfx;i-7i;+y) X h* 
->] xh+yXfl/V^^^'J^W) „ xRU 

{p-i-v-^n-^+v-;i/^-+->x h+->x^l/>/p-b h 

Q*yXf I/y/p-l- [2- (4-Xfx;i,7iy+y) X 
h*->] xh+yXfl/^^'J^S tert-y^ 
J14 . #U (p-kFa+yXf^VH- [2- (4-Xf 
^7iy + -» Xh + y] Ih + y7fl/>/7^J 

;p$-f yjR;ux;n , #y (p-tFD+y^fl/Vp- 

1- [2- (4-IfX^7i;t-» Ih + y] Xh + ->X 

^vy/TH VfrWsZu^-sM , #y { P -thn 

+ ->X?l'>/p-l- [2- (4-XfXJP7i;*y) Xh 
xh+yXfkX > tf'J [p-l-lh+yiht 
vO^l^/p-b HD + y7xf|/>/p-l- [2- (4-Xf 
xW*y7i;ty)lh+y] Xh+^fl/ 
>t . #U (p-l-xh+yXh^yXfl/Vp-bHo 
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*->X9^>/p-t- (4-7'J;W*yyh*y) xh* 
•>^I^» . #'J (p-1-x ht->ih+yXfP>/ 
p-b KP+yXfl/Vp-l- (4-7UM*y7' h* 
v0 !7°P#*->X5^>} , tKU {p-l-x h*->xh* 
->X^k>/p-t h*P*->X^U>/p-l- [4-(4-If 
XJl/^->7xy*-»^h*->] Ih+y^k 
>} , #U lp-l-Xh + yXh + ->7fy>/p-tHD 
* ->X 9=- 1/ >/p-l - [4- (4-X^X JPrT * ->7i;*y) 
:7*h*->] 7 p P^*v-7>^l^>} . #ij (p-l-x^y 

10 xh+yXfl'Vp-hHD+y^kVp-l- [4- 
(4-7U;P7xy+y) ^h*->] X^yXfP 
>} , #U (p-l-x h+yi K+y7fl/>/p-t h*n 
ty^fl/Vp-l- [4- (4-7yjP7i7*y) ^h* 
->] 7*D^->Xfl/» , j|?U (p-l-X h*->Xh* 
->Xf k>/p-h h'n+->7;f l/>/p-l-7^ u p-f;h 
t+ylh + y7 7 ; k» . #U (p-l-X h+ylh* 
|/>/p-t PD^->7>7 ; k>/p-l-7i' U P-fJh 
t+y/'n^yxfk^) , *y (p-l-x htyxh 
*->X?^>/p-b Fn+y^l/Vp-l-^^^'JP 

20 -fJ^yxh+yXfl/» , *y (p-l-lh+yl 
h*~>X^k>/p-b KP*yXfk>/p-l-^^i?iJ 
n-f )V^zyZfu^^7.^V» , 7p»J {p-i-xh* 
->x h + y^f 1/ >/p-k HP+yXfl/VH- [2- 
(4-IfXW+y7i;*y)Xh + y] Xh + yXf 

i'>/.*^y;w**3 l ;n . #u N-xh*yxh 

*~>X?l^>/p-h KP^yXf h>/p-l- [2-(4-X 
fxM+y7i;^»xh+y] xh*->X^^> 
/TirV )V8rt V tfJPxjp} , jHU {p-i-xh*->xh 
*->X5PI^>/p-b h'P*->X3^>/p-l- [2-(4-x 
30 7XM+y7i^y)xh+y] xh+yXfk> 
/7^'j;^7-^v>^;u} . #y {p-i-xh*->xh 
*->X9 1 k>/p-b h*P*:>X^U>/p-l- [2-(4-X 
TXW+y7i;+y)lh*->] lh*y^fV> 

/7i"JM^A'P7^f-x;n , #y {p-i-xh*^ 
Ih + yX?l/>/p-t h*P*->X^P->/p-l- [2-(4 
-XfX^t+y 7i/*y)X>+y] X h * ~>X ^ l<- 
>/7W)\<m. tert-y^h} , {p-l-x h*->X 

h*v-X^>/p-b h'P+^fkVp-l- [2-(4- 
XfXM+y7i; + y)lh+y] Xh*->X5^ 

40 >/*99v u^-sM , #y { p -i- X h* 

•>X h*->X^l/>/p-fc h'P + yXf l/>/p-l- [2- 
(4-IfXM+y7iy+y)Xh + y] ih+yX? 

\">/t>7V)\>v8l; , #y {p-i-xh+v- 

7 1 P#+->7fh>/p-h KP + yXfl'VH- [2- 
(4-XrXJl/^y7i7+y)Xh*y] xh + v-X?- 
U>/T^>j;PK tert-y^;U} , *U (H-ih+y 
:/Ptf*->X^>/p-b KP*y7,fl/>/p-l- [2- 
(4-X5rx;h^-+ ->7i/ + y)lh+y] I|-+yXf 

U>/7>?>))mr -f^xi?? h>-2--f;w , #y 

50 {p-l-X t- + yIb+yX?l/>/p-t hP^X^l/ 
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>/p-l- [2- l4-7V)V-t-* h*y7i;+-» xh 
yXfl^>/p-th'D*y^fl/>/|)-l- [2- (4-TU 

vO^l^/p-b h'D+->Xfl/>/p-l- [2- (4-7U 

>/7^tUl^->^n^->;i/} . TtfU {p-l-xh+v 
xh+vXf l/>/p-k h*D+->xf l^>/p-l- [2- 
(4-7UM-^h + y7i/+y) Xh*->] Xl- + 

->x^i/>/T^u;^<y^;px;n , #y { P -i-x 

h+ylh + yXf l/>/p-h KD + yXfl/>/p-l- 
[2- (4-7U;P-2-* h + y7iy*y) Xh*v] X 
h+yXf l/>/7^ l JM7^Y>?;W . #y (p- 
l-X|- + yX^y^fl/>/p-h KD^yXf l^>/ 
p-1- [2- (4-7U;H-^h*y7i;+y) X^ 
~>] xh^-yXf U>/7^'j;^An7^ hx 

, #»J {p-l-XH+yXhty7fI/>/p-bKa 
^vT^l^/p-l- [2- (4-7'JJh2-^ K + y7i7 
Xh + y] Xh + ->7.?^>/7^U;PS! tert- 
, #U (p-l-Ihtyif+yXfWp-t 
FD+y7>fl/>/p-l- [2- (4-7'JJl'-Mh+y7 

ist7U-*\**/)V} , #U (p-|-Ih + ylh + yXfl/ 
>/p-hHD+yXfl/>/p-l- [2- (4-T U 
h+y7i;*y) Ib+y] ih+y7fl/>/7? 
U;UB* r-^D5^ h>-2— f^} . xtfy (p-l-lh 
^y/p#+yXfk>/p-t KD+yX?P>/H- 

[2- (4-7'JJW2-^h*y7i7+y) Ih^y] X 
h*^7.^U>/X?i7V)m*^)l<} , {p-l-X 
h+vT/ntf+S/X^l^/p-b h'D+yXf k>/p- 
1- [2- (4-7UM-^h*y7i/+y) Xh + ->] 
xh+Syx^l^/T^U^/^j^xM , tfy 

{p-l->^D^\^~>JP^-+>'Xh^v'X^P>/p-h H 
n+y^fl/>/p-l- [2- (4-7'JM-^h + y7i 

y^>0 xh+->] xh+yXfi^>/7i"j;i/S-fy 

#;Ux;W , 7}*>J [p-l-y?DA^yW*ylh*y 
Xfk>/p-hfD*yXfl/y/p-l- [2- (4-7'j;i/ 
-2-^hty7iy+y) Xh+y] Ih*y^I/> 
/T^yJMH tert-^;P} , tf'J {p-1- [2- (4-7'J 
;Wh + y7i/+y) lh*y] Xh+yXfl/ 
>/p-l-xh+yxh*hXfl/>/p-t KD*->7f 
l/>) . #U {p-1- [2- (4-7'JJP7i7=lry) Xh + 
->] I h+yXf V>/p-l-X h^yl h+yXf 

/p-tFn*->xfi/» ^#«£tf£n3a*> »cn 

b HD^y7fl/>/7^'JJ« tert-^;U/p-l-T 
Umyxh+y7,fl/» , tR'J (X^>/p-b 
Hn+y7xf t/>/7^ U JM£ t er t-^ > 3^U/p- 1 -7 
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'JM*yXh+y7fl/» , #'J (7.^>/p-b 
Ku+yXfl/>/7i"J^A07? hx;i//-p-i- 
7 l JJ^->xh*yy;5 1 l/» . TpJ U^l^/p- 
b KD*->X5Pl^>/y^yjU® tert-^^/p-l- 
7 l JM+yXh+yX?l'» , #U U^l/>/p- 
fc h*0 + ->7.^^>/Ti7>J;^l-p<^;Pv^D^-> 
;P/p-l-7'JM*yXh+y^fl/» . jtfij 
l->/p-b *XX*?*sttV>/79*)Wm tert-y^-JV 
/P-1- [2- (4-ljx;i.7i;=t : y) xh+->] ih + 
10 ->X^|/>} . #U {X^>/p-b Hn*->x^ix> 
/T^U;^ tert-^>3\U//p-l- [2- (4-IfX^7 
ocy^-» Xh+i>] xh^->x^-lx>} , #ij 
P>/p-h KD + y^5 ; I/>/77 l J;«^AD77 h 
x;k/p-i- [2- (4-iTXf7i;*y) xh+->] x 
h*yXfl/» . 4*U Uf|/>/p-tFD+y7f 
U->/y^^U;^ tert-r/^/p-l- [2- (4-X^rX 
^7i7*-» Xh^r~>] Ih + y^fl/» . tfij 
{X^I/>/p-b h*o+y7fl/>/7^'JMl-yf 
^v^n^S^/p-l- [2- (4-xfx;i.7i7+y) 
20 Xh+y] Ih + y7fV» . #U {X^>/p-b 
HD+^^^^T^U^Bfc tert-T/^k/p-l- (4- 
7 l JW+->7*h+y) Xh+y7fl/» , #'J {X 
^l^/p-b HD^v-x^P>/Ti7'j;U®! tert-^ 
^/p-t- (4-7UW*->7'h+y) :/n#*->7.^ 
>} > #U (7>f l/>/p-t h*n+yXf y>/7^J 

tert-y^JU/p-l- [4-(4-IfxW+y7i; 
+ v)> r h+->] Ih*y7fl/» . jRU l^U> 
/p-t KD + yX5 L k>/77'JJl'S tert-l/^/p- 
1- [4-(4-Xfx;W+y7iy*y)7h + y] ?tn£ 
30 *->X^>} , 3#U Ufl/>/p-tKD+yXfk 
>/T^U;PK tert-^^/p-l- [4- (4-7 l Jil'7i 
:7>*->] xh+y7fl/» , #U {x^u 
>/p-b Hn^->x^U->/7^U;^ tert-^;i// 
P-1- [4- (4-7UJU7xy^-» yh*->] T'D^^v' 
X^l^>} . tK»J (7sfl/>/p-hh-D+y7fI/>/ 
Ti7 V)l>Wt tert-^^/p-l-T^ U D-f ;i/^-+->x h 
*->7.^» . #U (Xfl/>/p-hHD+yXfl/ 

7 , n#*y7fl/y) , #>J (7>f PVp-tKo+y 
40 X^l^>/7^'j;i/®! tert-^^/p-l-y^Uo-f 
W+yIh+yXfl/» , #y (7fk>/p-hH 
a+->X5 i ^>/7i"JJI/®! tert-^;U/p-l-y^^ 

/p-t Fn+v'T^l^/T^'J^g! tert-^;i//p- 
l- [2-(4-xfxw+y7i;*y)xh+y] xf + 
->X?I/>) , #U (Xfl/>/p-tHD^yXfl/> 
/y^^U^K tert-^;W/p-l- [2-(4-x-r-x;i/:fr 
+y7i;+y)i(-+y] xh + ->x^lx>} , #y 
{T.^U>/p-b h'D+y7>fl/>/77 U^Kl-^^ 

50 ;i/->^p^\^->;i//p-i- [2-(4-ifxw+->7iy 
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/p-t Kn+S/^l^/T^y^M tert-^Jk/p- 
1- [2- (4-7'J;H-^t- + ->7iy+-» Ihty] 

3^>/;*^y;U$ tert-^;i//p-l- [2- (4-7 U 

>} , #U (Xft/Vp-tKP+yX^l/VT^'J 
)V^.\-^J-)V^^U^~y)V/v-\- [2- (4-7U;i/-2- 
^h+y7i/+y) ih+y] xh+y^l/M # 

^23 

H 2 C=C— M— OH 



38 



*»*»fsn*a«. ^jiftz:n»KiBj6$n**>«DT«& 

V>. — «5£ [3] , [5] , -j&sS [6] X»4- 

1R£ [7] t^n5*Uv-[t 09&«TBfcjS-r 
a) ~b) ©{5in^©^S»r«t»5^a»'#S^dim* 

•s. 

a) TjS- 1 
Tffi— ttsC [14] 

[0 0 9 1] 

Mb 3 6] 



[14] 



[0 0 9 2] [iC4>, R,,ttWEirai;Tr*D» Mti- 

CO-XttTE— Kit [15] 




[0 0 9 3] 
[ft 3 7] 



[15] 



[0 0 9 4] (5£*K R4«#&Ctrai;T?*t), e' tt 



Pi 



1 ~ 2 flgreJlrCDTC-Hftit [16] 
[0 0 9 5] 
[ft 3 8] 



O C=CH : 



[16] 



[0 0 9 6] RiBtHne&nCTftD* QHA 

Dy>nf^b, f«i~4T?&3. ) T^sn-s^ 

»XttEn*#«»» NaOH. K0 



H. CI^ONa, C,H,0Na, NaH, LiH, Li OH, n-BuLK tf'J 

>> h'JX^;U7 3>, tf<U i?>^©^Sft-&#)© 
*f£ET> O~100tT0.5~30l$fg|£#Sj££-8\ 

tt^jfefcfeoTffia-rsnticiOTiH— [i 7] 

[0 0 9 7] 
[ft 3 9] 



H 2 C=C 



—O-^-CH^j- 



O — M C=CH 2 



[17] 



[0 0 9 8] (iS;^ R,. R ia Ktff ttlWBinUTJ 

) TS$niiifx;i/t*yft^Wf^n5. 
[0 0 9 9] *UTh Kn^->7f l/>n#'jv- (#1 
*.«#H¥8-123032^«, «fM¥10-48826^»$S, # 
»Vl0-5362H»i^MfKfl3*O*ftJ;t)#5n*. ) X 
ttWBROjRU t h i D + ->X^L->t±IS— flSiS; [17] 
Ti^nSxf^W+yfb^tliS,. fh7bFP7 

5>, 7th>, ^^;ux^;^ h>, ^MV^f 50 



)l>>rh>. 1, A-'J-t *V>s i,3-7t+y5>> &fty 
x>x;u*>^, p-h;>x>7.;u^>^ • t;u$»ift» 
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0~100 < CTl~30Sm5j££i2\ fflE-«5C [8] T 

5* [3] . -jtot [5] , [6] Xtt-*SC 

[7] -Vv^ti^Uv— «JMTT«. 
b) 7Jj£-2 
TEHRj* [18] 

[0 10 0] 

[ft4 0] 




OH 



[18] 



F 1 

H 2 C=C-O^CH 



10 



40 



[oioi] (st*. R,immiimc-e$>z>. > -e^ 

S tl-5 7 x 7 -Mt^W t , ciniC*fbT0.5~1.5fg ; & 
JW©mffE— |&5£ [16] T^nSTfiSfOAay^ft-S- 
!&<h£, b;ux>, 4 L ->p-> 1 xf^x-r 

f h7th*D77>, 1, 2-^^* b*->X^>, ifcft 

^Jt*tOig-g-^JX«* l t»1?, NaOH, KOH, CH 3 0N 
a, C,H,0Na, NaH, LiH, LiOH, n-BuLi, tf'J> f >, HJ 

-lootTo. 5~3oi3iBi«#E*s-a\ 
oTiag-r^^iiCctoTie-^ [19] 

[0 10 2] 
[ft 4 1] 




[19] 



[0103] (5$eK R, , R«2fe^f ttWIEtraDT?* — «5t[2 0] 
3. ) T?^Stl-5^xy-;l/^^f#6tl§. Jfcfc± [0 10 4] 

IB— [19] -e*$n-S7x/-;Hf^i:> Tie [ft42] 



Q — CH 2 ~ CH 2 -Q [20] 



[0 10 5] (5£<K QttiWEtHi;-*?**. ) 

>, ij-^h+yx^x Wct^vy, y?w\* 

Xte*"**"*?, NaOH, KOH, CH 3 0Na, C,H»0Na, NaH, LiH, 



H 2 0=C— O^-CH 




Li OH, n-BuLi, KU5?>. f-Uxf ;i/75>, tf^'Jv 5 
>^©&Sft-g-*J©#arF, 0 ~100t:TO. 5~30B#Fb1» 

&femt%miz'&~D rmm-rz ;i 1 1~ £ 9 

30 TE— «SC [21] 
[0 10 6] 
[ft 4 3] 

O— CH 2 -CH 2 — Q 



V 



[21] 



^4 



[0 10 7] (^(f, R, . R4, Q&tff «HtrfB i: !^ 
f#£ft-5. ^V^Tiffi— [2 1] -?i$n57i; 

tyTM^A?^ h*l!fS#£, ^>if>, h;px>, 
+->k>, x^;px-^;k fh7bFD77>, 1,2- 
^h*yi^>, mt^vy. y?w\*-y-ym<D 



T, NaOH, KOH, CH,0Na, C,H,0Na, NaH, LiH, LiOH, n- 
BuLi, bfU> ? >, h'JXf^TSX tf^'J v> >^CD:& 
40 «ft"£-#ICD#lxT. 0~100 < CT0.5~30B#F5*^Si£$ 

a [22] 

[0 10 8] 
[ft 4 4] 



V 1 / A /=>o- 

H 2 0=C— O^CH^-O-H^ ^ 

Ri 



.0-CH=CH 5 



[22] 



[0 10 9] (5£<£, R,, R,X^f«*9l2£|eii;. ) 50 T*$n§Xrx;i/t^yft^W#f,n.5. HJCt K 
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o*->X;P^>:3#'J-7- (Mx.immW-1 23032^ 
$8, 4*W¥l0-488264»4fc», 4*W S F10-5362H»2SM$K 

^^£±12— j&iS [2 2] Ti$n§ifrJl/t+ 
>, i,3-wv7>, mk^isy, 1.2-5?* h +5/ 

p. ^^>x;i/*>^, p-h;px>7.;p*>m, p-mp 
x>x;i/jf;>m • fcf'J^>*&, £n;k*;nj;>tt • tfu 

10-7J>7r-X;i/*:>^, hV^CUl^g^ 
rt^tf 6*1-5. ) ©??flET, 10-100 'CT 1 ~ 3 0 

utrasj&^-tt-. mm— [8] ^snstffii^tt 
[5] , —ma, [6] xtt— jft^c [7] -^sns^'j 

[0 110] £©<&, 09*.fcf4#IW¥2-188,544^2t?&, 20 
# S§¥3-9 9, 034^$p£ fcEtS tlft^ffiT 7 -fe h 7 
rkH^T'J -;ux— r 6f# 6 n&3-x^x;i>:*-* 
•>-i-/d^> (7U-;Pb'x;i/x— 7\>l/) <t. ±fH© 

5* [3] , -jKst [5] , — jttit [6] X«— JHSC 

[7] Twsn*jRu-v-**i»r**3&*m**. #s& 
Tf*sft*#yv— ©#£uv»«£ura. r, . r,& 

tfR.^TKSIifCTT&t), R,, RrRtfR.^^fc&b 30 
Tift** 1 ~ 6 <DT)V^JVM-C$> K) . R, OfiTHmK?* 
&m&. 1 ~ 6 <DT)V^)V^ &.m$kl~Q<D7)Vu*=s 

XteR' ,,-CO-O- (st*, R ' >o«K^S:l~6 

) T&D. A^-CH,-, -CH, - (O) b-A 
r-B-, - (CH.CH.O) f-Ar-B- X«- 
(CH.CH, O) f-CH, - (5£4>, Arteg&SnT 
ViTfeftV^ocx;i/STS»D, Btt#^, -O-Xtt 
- (CH,) e-~?$>K). b&tffteOXtelTi&tK e« 40 
1~2T45. ) k' «0X«S«8ife. 1* , 

p' &xfQ' o^k' /k' +i - + 

p' +q' ^0. 60, 0<1 ' /k' +1 ' +p' +q' ^0.3 
0, 0<q' /k* +1' +p' +q' ^0.40T&-5, ) T 
*-5fc©at#£tf6*l-5. 

[0 111] — fesS; [6] T^$n-g>*U V-©«F£b 
W«tl/Ttt. R, , R 3 > R,R«R,ilJ**aabT* 
JftJKTC&O. R,, Rt&OCR. bT^ifi& 
1~6<D7J1/^;WST*I9. A**-CH,-, -CH, - 

(O) b-Ar-B- - (CH.CH.O) f-Ar-B 50 
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-> Xtt- (CH.CH.O) f-CH, - (5S*, ArlJ 

Bi(isnT^Tt>A^7x=;uaTr*t), b 

-O-Xtt- (CH,) e-T*0. b&tfffctOXtel 
-e$>0, e«l~2m ) -C*»3> YttK3H»l~ 

7 <DT)V*)Vm, &km& 7-12 ©w«ig^«^fb*m 
*X«7^ h>*T?*0, k' ' , r* ' ISOXagM 
§C, P* ' . q' ' ttS&ft (fib, 0^k' ' / 
k" ' +r' ' +p' ' +q' ' ^0.60. 0^r' ' / 
k' ' +r' ' +p' ' +q' ' ^0.30, 0<q' ' / 
k' ' +r' ' +p' ' +q' ' ^0.40T-&-g>. ) T'$>%> 

[0 112] — $5£ [7] T^sns^n-offst 
nMttta. r,. R,a«R,*»**auibT**fl[ 

* S -CH,-, -CH,- (O) b-Ar-B-, - (C 
H, CH, O) f-Ar-B-, X«- (CH, CH, O) f 
-CH, - (5£4>, ArHflSniViTfegV^i^ 
;i"STr*B. B«m^-&, -0-X«- (CH,) e-T 
a&D, bRmBOXHl^t), e«l~2-Cc&S. ) 
T&D, Z*nert-^;i^S, tert-'O^S. 1-^^ 

1' * ' > P' ' * , Q* ' ' RZfr ' ' ' ttg«5»cT?* 
-5 (fib, 0.10^ 1 ' ' ' /\ ' ' ' +p' ' ' + 

q' ' ' +r' ' ' ^0.30T&9, 0< q' ' ' / 

1 ' ' ' +P' ' ' +q' * ' +r ' ' ' ^0.40-C*0, 
J.o0.05^r' * * /\' ' ' +p' ' ' +q' ' ' + 

r' ' ' ^0.30T£5. ) T&Z>h<D&mf ZtlZ>. 
[0 113] X. WIB-flgiC [3] , -jKS [5] , - 
®!5S [6] R«-jHSC [7] T^^n-5^U V-£kv? 
X hffi^<hbTltfebfc«-&, jfi^S&^©^ 
#, Delay Time^©^&— jK^ [5] Xtt— jRiS 

[6] *m$.i,<mm2ftz>w, do^-t?fe-«ss5: [i 
o] T^$n§^tg**#-r-5-^ [ii] -c^sn 

DOF. Delay Time^©,&TlCW3&T* »3 , 4f«C«F 
£bV>. [3] , [5] , -I&jS: [6] X 

«— HS^ [7] T/T$n5#U?- bffltcffjffl 

»^-©¥^^» t bT«Wffl nJI!g& t> C9T^6 tl« 

T«#ux^b'>^ipfr-&y;p/t-5x-->3 >^ 

PVh^7*57^- (GPC) $J£j£lCJ;9jf<s?>7ca»¥ 

(Mw) 3, 000~50, 000SS, <fc9$? 

* b < «5, 000~35, OOOS&Tcfc 0 , 3, 000*^©*i-a-{i 
W$H4^£. ia^*©^SK^©W)S*«*t), 50,0 
00J^Ji-C«^#ttfig©«T, a«t^Rg©%^©ras*« 

£-5. X, (Mw/Mn) «il«1.0~3.0SS, 

«fc0#*b<ttl.O~2.5«&Tr*D, #(C»Sb<«S 
*^Ktt«5feblftV^ WIMt*»»V»*©j«A» 61. 0~1. 5 
M&~C&Z>. 3.0«±T««#14tl©®T, m»Xffi<D 
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h rt*->mi&\zmmw&RU-2 tz v> t> «z>t? *nwftrn 

KTfc&Vvfl*. #tt248.4 nmftiSOftaiatttfAfiP 

9248.4 nrnttifiO^aitt^fe^np^X hffltt 
©iSSWttSlftJtttJ**^, X«248.4 nmftJffKR 

«3t [2 3] . — jfefc [2 4] , — jftit [2 5] , — jR 

S [26] [27] Trssns^tt^tf 



44 



[0 114] 
Mb 4 5] 

? 



- r w- 

N 2 



R 



11 



[23] 



10 



[0 115] RnWRctt^+aibT** 

« i ~ 6 »««xf4iii«©7^*^a6, x« 
as*«-r. ) 

[0 116] 
[ft4 6] 



[24] 



rv| 3 

[0 117] <5t+. R, t &tfR l( »^«akAbT^C* 

*r. ) 

[0 118] 
[ft4 7] 



[0 119] R,,. R, 1 RZ*R II tt**3!fcftl, 

»s*u R,.tt^lS:i~8©^-7y^T;^;«, 
*£«-r. ) 

[0 12 0] 

[ft: 4 8] 




e 



• Rl 8 so 3 



[25] 



OS0 2 R 19 



OSO2R19 
OS0 2 R 19 




[26] 



■20 



cm 



[0121] (5£f , R, , ttftgtft 1 ~ 6 C97M;P 

Kiti~8©^7-y^7M;n, e&sn-cv* 

[0 12 2] 
40 [ft4 9] 



N — OSO2R 



22 



[27] 



n 2 i 

[0 12 3] (5£4», R.o&tfR,, 



X. R,o tR.i if 



7l-M, x«io-^>7T-***-r. ) 
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46 



&*v\'*wt5&&M<Daftm*mtf<bii* —f&jz [23] 

X;i/*x;U-l- (\A-V* 1 ?)VXsf-)V7>)V'fr~)V) VT 
V*?>, fc'X i\ t \-i?*^)V^)VX)lifr-)V) i?T 
V**>, t:X (\-*?*)Vx.^)V7s)Vib~)V) z?TV* 

fc:X {^^u^^)V7,)V^-)V) Z?7V*& 
x p^* v;ux;i/zfcx;i-i— >^ n^s/;^ 

;UtJn - ;l/-3, 3->?;* y ^ >-2-* X 1-5*7 - 
(1, l-^^fJkXf^J^-JW 10 

[0 12 4] — jRSC [2 4] T?SSnS»»fe«li:bT 

tt, (p-h;px>x;u*x;w zS7V*& 

x tfx (2,4-> ? ^^;^>if>x;i^*r:;i/) 

^X t:X (p-tert-:/^;i/7xx;Px;U2fcx;i/) >>7 

i/;**x bfx (p-^p;i^xtf>x;u*x;w y/y 
*^x ^^ 1 ;ux;u^n;^-p-h;i/x>x;i/*z:;i/> ? 7 
^ X n^\^v;i/x;i/7^x;u- P - h;i/x>x;P 
*x;i/>>7 % /* ^ x i-p-h;i.x>x^*-;wi->/i7 

n^yjWj^r;^7^^X l-y/y-l- (p- 20 

h ;i/x >x;Pt|n - ;w -3, 3-v** ^)Vzr& >-2-Jr 

[0 12 5] -«j£ [2 5] T^^^t^JiLT 

^>x;p^^— k h u :7xx;kx;i^x^A • a— 7 

•/t-7;^D^^^>x;i/*^-h, hU^xx;ux 
;i,*x^a •p-h;i/x>x;i/*^.-h > HJ7xx;i/X 
;Mxx»^a • 10-^7 >^r— x;u*^— K ^7x-Jh 
.p-h'JJPXW-^A • hU7MD^^>XM^- 30 

K ^^xx;i-p-hu;i/x;i/3isx^A • a— yjv^tu 

A • rt-7)V*U*{7 5r>^)\,**- K ^7xXA-p 

-h'J^xjp*-^A -p-h;px>7;^-h, >?7 
xr;wp-hu;Px;wx^A - io-# >7y— 
- K ^^xx;i/- P -tert-y^;u^a:x;i/x;^7Kxr>A 
* hU7Mn^^>XM*-K >*7xx;H)-ter 

k ^7xx;i^p-tert-:/5^7xx;i/x;i/* 

Xt>A . /V-7;i/*P:*^>x;i/2fc*~K y7xr 40 

;u-p-tert-y^^xx;i/x;p^x^A -p-h;i/x>x 

K v^^xXjP-p-tert-y^^^xX^x;!/* 
x^A • 10-#>7 7-X;Mn*~K y7x"Jhp-te 

rt-^;U7xx;i/x;i/*x»>A -p-^;^n^>if> 
x;M^— K y7irjb-y?DAtyji/7x^ 
XJl/^X^A • hV7)l>*U*?>7>)Vits*—h, i?7 
x^Jh-y^ D^y^7x^HW'^A • a°— 
7JI^p7'5'>x;M^--K y7xZJlr P -y?DA 
+v;u^xx;px;UzKx^7A • /x-^;p^n^/7^>x 

;Ut}n^— y7x^hp-y^7DA4 : yiP7x^X 50 



;|/7Jnx»>a • p-h;i/x>x;i/*^— K ?7xrjh-t 

ert-y Fty7x"HW-^A • HJ 7;i^P*^ 
>X^t}n^-K y7x x;U-p- 1 er t-7" h * 7 x x;i/ 

x;m%x^a . a— 7Ji/^-py^>x;p*^— K >>7 
xx;i/-p-tert-y h^v7xx;i/x;u*x^7A • n-y 

)V*U**$$ry7s)V**- K ^7xx;H)-tert-7> 
ty7x^HM-»>A ■ p- WPXXX;!/**— K 
^7xZJhp-tert-yh^yAji,fcM+y7x^ 

x;u*x^a • /t-7;P^D^*^^>x;^^- k y 

7 xx;i/-p-ter t-7" h + yAJ«-Wty7x'H 
;i^X^A • 10-*>7r— X;i/*^— h> y7x^ 
p-tert-y hty*Jl/fcM+y7x^XM^^ 

a • p- h;px>x;i^*- hf^tf^§ o 

[0 12 6] [2 6] T*3ft*Bfc*£»l£LT 

wu Wxtfi, 2, 3- h u x-* ^ >x;u*x;u^^->^> 
i?X l, 2, 3- h y x- h U 7)l*a* & >x;u*x;i^ 

*>"*XfefX l,2,3-hU^-A-7WDt^^>X 
JW-M+y^^^, 1,2, 3- h U X-A— 7;M"P 

>x;p*x;m-*v^ >i?>, i, 2, 3- h u x-p- h 
;px>x;p*x;u^^5>^>-tf>, l, 2, 3- h u x-io-^j 

>7r-X;i/*XjWy^>fX 1,2,3-hUX-h 
U ^;^D7't? 1 ;P^-+S>^ >if >, 1, 2, 4- h U X-;< 
^ >X;i/*x;^^5>^>if >, 1,2,4-hUX-hU 7 

;p*p * 9 >x;p*x;^^->^ >if >, 1 , 2, 4- h u x 
-3- h u x-/t- 7 ;m- p ^-^7 ^ >x ;i/^x;i/^-+ > 
if>, 1,2,4-hUx- p- h;^x>x;p^x;^^s>^> 
if>, 1, 2, 4- h u x-a-7 ;^p ^ >x;i/*x;u^ 

[0 12 7] [2 7] TfS3in5tt»t*JtlT 

a, «A«3M*>f$H- hu^;i^^p^^>x;p* 
^-h, p/N^m-f ^ p -/i-7;p*p^>x;u*^ 
- h> PA^m-f ^ H • a— 7;i/^-p^^^>x;i/*^ 
-h, 3/^»-f$ h •p-h;px>x;p*^-h, pa 

;i/x^>x;u*^- p/\^K<^ H • ^>i?>x;u 

K ^fJ^A^t-f^H. HU7WO>(^ 

>x;i/*^-h, y^f ;^A^9-f $ K . ;t-7M 
h;px>x;i/*^-h, 7^;i^»-r^K- hU7;M-p 

^^>X;U*^-h, 7^M-<^ H-A e -7J^P7' 

^>x;^*:^-h, 7^;i/^-f ^ H • rt—7)\>?!rujr{7 

?>7s)V^*—Y, 7^S<$H-p-hJl/X>XM 

*-K 7^;^<^ K -10-^7 >7r^m- 
$ h -^>if>x;^^-h, 5-/;uzK;i/*>-2,3->? 

p ^ >x;Mn*- h , 5-y >-2, 3-^;i/2K 

f • /t-7;^p*i7^>x;U7}N^-h > 5-y 
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0-A>7r-XM4- K 5-yjU#Jl/^>-2, 3-v^ 
[0 12 8] ##£0JIC&3#Uv-£l/v?;z. hicfijffl 

[3] , [5] > -«SC [6] Xtf-jRsS [7] 

[2 3] . -j&5£ [2 4] , HRSC [2 5] . -US 10 

[2 6] Rtf— [2 7] -c*sn*tt»*jW^6a 

£*§-&©#£ b^M<hbT«. 248.4 nm#jfi©3fc§ 

jta©jra«Maa! (peb) ug&&&&'j>u< , jl^s 

3ttfc±»3SttS«<fe-r-6-jl9:^ [2 3] T^Sn«S^ 
££ij<h, — fe©»3t«K*#bT«»*a6**tjB5V», Xte 
»tt*»*-r*-|RiC [24], -#!5S [25] , -« 
* [2 6] XSa-i&jS [2 7] Trw*n*K58*3(Wi:* 20 

^*A»*©jS^S#*K. £©*. — JttA [2 
3] TSRStlSttSSfeWi. — jftjt [2 4] Xte/RZt 

— ASsS [25] ■c*sn«B»8*ftitftiia*^to'e-T«[ 

[0 12 9] HJ£, ^SMi©* 1 .^— SfflVi&l'S** h 

©#Uv-£<£fl!b*:l^7. h&j£^4'©KfSfe?J£L 
T«-flg5£ [2 3] Tr7SSn**«*Sdt. — tt* [2 
4] , [2 5] . -JttiC [2 6] Xte-J&iS [2 

7] -e*sn*tt»*Sdt©a*^-t>-a-*«»KA#»:tt 

*£#;<.•&©■?#£ bV>. 

[0 13 0] *fc, 2«fil±©BMe*3W*flfffl-r*»-& 
©•»*JWO*J«ifc*i:lxTtt, — Jtet [2 3] T^S 

ft*BHfi£aiioos«a5K*fbT-jtt5* [24]..- 40 
f&jt; 12 6] xra— use [27] tf^snss^isitt 
i~70fissc, «F*u<ttio~5oa«a5*t**f6n*. 

[0 13 1] ft, A©H-C«*&T;ff3&fc— 

to* [25] T*3n*tt»4ias«tt-cttffl-r*« 

Delay Time©^S&§JtT/1^— >^tfcF&^8j 
*»OWH*9l€»jSJ:b-*»-rv»*», /X— a— HR£ 

[0 13 2] Sfc. ±fB©*%B^©7l?>J V— £ffifflbfc 
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^mthx. ee*d^e.^v^nTv^a*©hU7x 

n§©^r^At©H'f*>iUT. PF ( ". As 
F, , BF«"**«*lf6n*. ) (hU^n 
U^J-M -s- h U 7i?>/ h ij 1^ / 5 >, h 

UX (h'J^PD^^JW -s-h'J7>?>/7th75 

[0 13 3] *%W©#'J 7-Sl/i?X hfi^t L/T 
±b, )fi««)m©^S«r«J$(Ib, EtC/1^->57^X 
[0 13 4] 9 5?*;W«*«|fcbTtt. JPJ»KJ:»5 55? 

*;pa*^sfe-rs , b©7f*n«^rn-e'b^vi*i, 

Bfcfttt. 2,2' -TVHX (4-^h+y-2,4-^^fJW\' 
pn~hU;U) , 2.2' -TVb'X (2-^^;p^ntf^ 
-h) . 2,2' -7l/fc*7. (2,4-^^^;WN*bO- 

B^ictt^fflt±i*'5©Tcn^(rfis^$n-& ! b©-^«^:vi 

A^i«K^»a:**3l#St*l)B*©j«!^5iattfls«A»J: 
O0*bv^ 

[0 13 5] *»HO#U-7-Sffiffll,&I/J77 hfi^ 

i 0jSft©3is^njflg^:t>©T*n«^rm?t>A^*< > 
a*. ii©»» , r«[fflsn***antfls'&*. # 

[7;w^;i/S<tbT«, R3R»i~i 2tr**i«H«, 
^ftttx «s« © t en. »c «2- 

^^k/jDA+y^JSX 4-tert-v'^D'\+>';l' 
75>****f*LV». ] . *J7)V*r)V75.ym l7)l<* 

mx.<D7)\>*)\>£ktim\ft>n. mttmzfoyis? 

~>;UT5>. ^-n-^i/^;PT5>^»*bV^ ] , 
hVT)]s*)l7S.>m [7^t;«ibT(l ^$5C1 

~i2T?**it«tt, »tt«xtt»«©7;i/*;>at*ui6 

5 >. -^y^DA+y;Hfjl-7 5>, N-^ ^;U->?-n- 
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(2-X^;i"\^>;P) 75>Wff*l/H. ] . ^7, 

V s . hV7)Vjj;-)i7s.>m [JMHSCtthy-fy^ 

V». ] . hUX [2- (2-^h*-/Ih+-» X^;p] T 

y^kT^X^Ak FD + ->H, f ^7X^7^ 
x^At Kn+->H, h 7-a-zf u if )17 io 
tHn+yK, f(-7-n-^7>txi)AtKD + 

[0 13 6] *»W©*UV-SffifflUft:^3?XMaj« 

J8H4#*&#T> E.O220~300 imftjatcKiRSWb^Vi 
t>©#t«fc.D$Fi;lA>. *#tttll^fMDV;^7t 

k ifjptnv;^7tf- k ^ntfk^y 
rn-^yy^yx-^kr-tr^-k 7 p ntfU->^ , J 

»xf;K fK2-Il>tyIfjk MJV}£>Wt^ 

;k e;nf>&x^;k 3-^ h+y/nift^? 

ik 3~y h^r>yatf^>BEX^Jk 2-hl«D*y^ 
>lx?JK 3-hFD+y^>Sxf;i/, N-y^;k2 
- tf D U h* >, N, N->?y ^Mt^A 75 N, N- v>y ^ 30 
*7th7SH> r-^a^^h>, r-zfuM-*?? 
h>, y^nA+fyx y^Jkc^Mk?- h>, 

;k x?p>;7 , ijn-;^yi-V7 p Dtf;px— 5r;i^a* . 
-5. 

CO 1 3 7] ^SOJRUV-Sffifflbfc^^ h*Sj£ 
*fcan»T» *»*K«*#UV-ttt»^JWoS-&H: 40 
t ITH, #>J V-100S««K*rbTtt«**ltt 1 ~3 
0fig«(5> »£L.<«l~20figgtST£3. 
* kS?* hMttOy^^SKOlt bTH, * 
SSWfcfllStfU T-100a««|5lcM LTO. 5~20*ggf$, 

U T-IOOOSgSEtC^LTO. 5~20fiS«B, ls< it 



m%, *uv— iasar>t»bTi~2ofi«aR. » 
s u < a 1 . 5 ~ 1 ossspt & s . 

[0 13 8] *«S©*UV-ft#rffibfcU^hiUK 
B*flMBe>5j&# (**il:««#ij7-xtt* 

#S©X77 A^*g3l £ 5 g WTTMfciSCT* 

±, y. h'jx-i X 3 >^J||inttO*»SBfl9tL.x#H 

[0139] *&m<z>-$v?-&mmisrc.ui?xhiB.ffc 
m \zi&\t*~c>&m kjk u x&ffl $ n« ^ffitRKAi tux 

WiH9--^77'7Wyy >S.rX-^-©g|^#:, i-^ 
TV-2-xh5n>» 2-y7V-l-fh7 0X 9-y7y 
-lO-^xT^-VhnX, 2,2' ,4.4' (0-^*7 
h + y X^T^K^-^V^XJkJ-^rv-) ^>V7i; 
>. 2,2' ,4,4' -fh7kh*D+M>-;7i;x 1, 
2,3-h'JX (0-7^7 h*y >^7^K-4-X;ki}^x;kt 
*-» yDA>. 9- (2-^h + ylh+y) ^)V7> 
b^-feX 9- (2-Xh + v-Xh^rv-) ^^;P7>h5-fe 
>, 9- (4-^h*y7h*-» y^;kT>h^-fe>. » 
S 9-7>h7t>^f;k ytHD+y77/VX 
^7x;Hr^>, h'Jfc Fuirzsyynj f K5hh* 
n^v-y^/VX, 4' ,6-7tl < n+y-2-7-7h^> 
l /7i;X 4,4' -yhCD+y^y^i/X 2, 
2' ,4,4* -Tt-7bHD*->/OV7i7>^W5 

[0 14 0] *«?8©3l«U V-S«fflbfckS?^ h-M^ 

0HA«7^;WK, 7D>E sm#^> 

[0 14 1] X> #®f£tt#J<hLT«, W^»ijXf 
l/>y''j3-;i/7>r7l/-f, ^UXfy>yiJn-^ 
>?7^ly-h, #'Jxfl/>y'j3-;k #'jyohfp 

>^U3-Jk *'J^yXfl/>7,f7yj|/X-T 
;k Utf+v-X^kX^yjyX-^k ^U^+v- 
X^k^^UX— 7-;k # l J**yIfl/>/'-JH 
— ^-Jk *y^yIfl/>^^Jl-7i-JH-T* 
^© y x* >^#®SttSUcotelc rfrggcD&ffl y x^- >^ 
^EStt^J. 77iM7xt>MIffitt^ 7-^^ 
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Kffl*) . f-7D> (MSBT (#)&&«) . 3.=^-f 

> (^-r*>xii(«5)Sfa«) . (* a >*(#)« 
C0 14 2] sir, piaiJWibT. «*«7^;«yi 

[0 14 3] IlftWj8»C*:i;T«ffl3n*S5iMiilJR 

Maj*«»fi:*it*ttffl*a, «*.tf#y v-ioo 
smsk:2#lt, -en-^no. i~ioa»sB, #£b<« 

0. l~5fiS8|$T&£. 
[0 14 4] **SO#U7-*ttMLfcl/i?^ Majft 

s. 

[0 14 5] *»9iK«*7|?y v-fc-£tfP5?X h*fij& 

* K«fc**KXttJi«*S»WlI:tm© C VDXttX/t 

y^y >^"{cj;-g.fi£Kc9Mm? ! fePiig) s^s-a-fcifs 

* (3HO±«tUTfflV»**-&KH0.1~0.3*imfl 
*) U £tt£#Jx.«:<}-— 7^>4'T70~150 t C, 10-30 

^U<tt*y hZfU— h±-T70~150 , C, 1-2 
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0 nmKTO3fi*s^»3tt*fi3t»l~100DiJ/cB , Sftt 
Jft*J:5Klfi8»L//t:a. *y h7P- h_kT70~150 
"C, l~2#ffl^-^ (PEB) -T-5. Sir, 0.1-5 
%rh7^fJP7> ; EX7AhHn + ->K (TMAH) *jg 
»*©S*«SfflVi, 0.5~3»iE S« (dip) ft, 
(puddle) ft, X^P- (spray) ft^O^ftC 

io -5. M, I8©ftis*iii:it. 

[0 14 6] ±ffiUfca#/^— >Jgj£ftK;&HvrfllV» 

#0.OW20*©ttBa>5a!fc3ttS. X, flyBSn*7' 
WMSfttLTIl 0S*.ttniAH. ny>, hUl^ 
y-^TS^CDtlJSm Mx.«NaOH, KOH^© 

mmTivti y is*#tf*wjK*«*»f ens. 

[0 14 7] *«^Ol^5?XhfflJ«<»H*V»Ttt, MSB 

20 ©— ass: [i] T^snstyr-w^ii^iit 

5«9IB©-jKSC [3] , -jfc* [5] , iftfB©-^ 
[6] X«MfS©— jKiC [7] T?SS}l§#UV-^S 

Kfc«**safflsnTv»*TC— «it [2 8] 

[0 14 8] 

[{k 5 0 ] 



-(-CHz-C ) ( CH 2 -C}— (-CH 2 -C 






[28] 



[0 14 9] R 3 , R,, Rt , R,mSR,\*M 

mk*i&t «Ib, 0^a/a+b + c^0.60T&0, 0 
^b/a + b + c^0.30T&&„ ) . ] T^3n2>7Hyv 

»?3 



-. XttTffi-JtoS [29] 
[0 15 0] 

Mb5i] 



T i 3 / ?6\ 



COOY 



[29] 



OH 



[0 15 1] [SC4». R>, R t , R,, R T , R.RtfY 

ttiwetnuT?*?), a* Rita' aoxna^* 

U c' teg8*g:£«T (&U O^a' /a' tc* + 
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d' ^0.60T?*y, O^d' /a' +c' +d' 2S0. 30T? 

*s. ) . ] -wssnstfyv--, xiiTB-ia [3 

0] 



[0 15 2] 
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— f CH 2 -C ) ( CH 2 -C-) f-CH 2 — c4- 
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[30] 



[0 15 3] [5£«P, 
0, b' ' fttfd' ' 
g^Sk^lg-r (fib. 



OH 

r 3 , R,3fetfzttj»EtiRii;Tr* 

IJOXlig^^b, c ' • « 
O.l^b' ' /b' ' +c ' * + 
0.005iSd' ' /b' ' +c ' ' + 

d* ' ^o.3ot*«. 0 ) . ] Tr*sn**yv-t-tn 
ftgBttio&f * n £ \z j: o ^^^stf? -T & ©Tils 

flE3fE^6«MLTV»S±fB— jtt^ [2 8] . — &5£ [2 
9] , Xtt-lte* [3 0] *fflV»&^^Mft*«Ktt: 

fc#oT&««fc»#Sn*U'S?;* h©»jBlTtt±f2© 

[2 3] , fJlE-j&ji [2 4] , WE— «W [2 5] , 
MSJ-jRj* [2 6] X.ZtMfi-l8Ll& [2 7] TiSStl* 

Hi] 



[2 3] T^Sn^MillKl, Xte-j&iS; [2 
10 3] T*3n«BMB£Sli:, -$5£ [2 4] XteZ&tf 

— *K [2 5] T*sti**»*siitsia*^-t)-a-Ttt 

[0 15 4] *fSWO*UT-SfiefflbfcP$?^Mftj6fi 

*WHffUH3n**ji«W»3ftTV**. tot, *^ag 
20 SXftttft. Kr FI+->tP- ifft, ilUBft, *^ 

«ji8««»«cx»jfait*ffifc «fc o ntr— >mm*iffls. w 

[0 15 5] *»WO*UT-*P3?XHiJ««JtLT 

[0 15 6] 
[Stl] 



[0 15 7] 



<">|-s-Ki> 



hv 



O N 2 0 



K2] 



O N 2 0 



S0 3 H 



[0 15 8] 



[St 3] 



K3] 



J) 

© 



H : 



sof 



bv 



-CH. 



[o 1 5 9] myexmzm^Ttam'&M-rztmftmt 50 TEj£4©EfcKt^T#»9ifc«*»jfe©*iK« 



( 29 ) 



2001-81137 



55 

4 TIJ 1-7 'J W*yl h + t tTM^ ) im\Z 

*U"i*tttj&oT, s#©^, mmmmm-rz. z. 
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[0 16 0] 
K4] 



H 



H 2° 

6-gH-0-CH 2 -CH=CH 2 
CH, 

[0 16 1] *Kr. *«3t«ttHfc*««afeu&v»fcje>*« 
;miC®B LTTf2i£ 5 ©SJSKtfco t# u ^— $h=-i*j 

# $5 1 *® ^SB t ©HBT7' U S*«fc*rr 



-{CHa-CH^r 

9 + 



CH3O1O+ HC=CH-CHaOH 



K5] 



[0 16 2] 
K5] 



~(CH a - 



OCH-0-CH2-CH=CH 2 
™a + heat 



0-9H-0-CH a -CH 2 -CH2 
^ -4CH 2 -< 



-(CHa 




BPO 



-9H-0-CH2-CH=CH 2 
CH 3 

[0 16 3] «**»6ft*«maiU'^Ki!>»»K»Vi 

¥8-253534*t&$R. #H¥8-305025^£tfg. #&SI¥l0-2 
070M^ft, 4*IH¥10-31310*&*, 4#^¥lO-265524 

x y -;H4*g?&tcx^x;u^7 u ;i/£e®&tii££ 




0-<pW-0-CH a -CH 2 -CHa 
CH a j 
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88 J F9-274320^« (*ffl#ff^5876900^) ] hMm 
9!tt£tt»®BWfc£T*MSbTV>S. T^- 

*#bS?J* hO«3t«tra«a:ttJ8fc»:*OTnB}»tto 
[6l±, n»f>iT|HloiSi±, i&ft%£®Jg«qiiM-t>/t 

iSbhbfc. x. WftH£Rl±, xy^>y»ttrS]±, ifiJ£ 
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Titans bmomm^zMvxmtbxmmu 
*mn*^\znM\zmm?z>tf. *%m*z\nmz& o 

^5350660^, mW^WmuOZim) ;#8il¥8-l 23032 

264§£$g ; &mmO-M62m'ji:m : #9!¥4-21096<m*> 10 

Ofca^fFSf^ 161 35*1, ®?W#ffF^440374^) ;# 
M¥5-249682#^ (Kffl^HttttS^t^ZJfgttl) ; 
4*W¥4-251259^4«8 ; Y.Endo^, Chem.Pharm. Bui 1. , 2 
9 (12) 3753H (198HP) ; B*ft;*SI 
&, 87(10)#, 63M(1966^) ; F. M. Beringer^K J.Am.C 
hem. Soc. , 81#, 342K (195930 ;M.Desbois^ Bull. C 
him. Soc. France, 1974^, 1956KX«C. D. Beard^ 
J . Org. Chem. , 38#, 3673JC (1 973^) « iZtm^mx^ 

[0 16 4] 20 

mmm] mmmi #»j {p-i- [2- u-tvjm-* 

h+->7i;*y) xh + ->] lh+->Xfl/>/H- 
xb*->xh*hx?^>/p-h HP+->X^P->} cd 

(1) *^b*U'J'A6.7g&, *-f $rv--;n6.4g (0.1 
=6^) *^-tfh;i/x> (loomi) »tttcasanLfc«. * 
PDXf;i/br-ji/x-rJH0.7g (0. 

STL. 70~8<TCT10l$IW»#^3-a-fc. SJfcSft*^ 

X?;U®^*?5febfe«, **«gS04T?ftjSlbfc. 30 
SttMU MJBESI6U (20g) ^kfi^L, 

ftmmmi ■■ va—yji, c-200 myemmnmm 

h^rv-7xy+-» -2-X^x;i/^->X^> 19.5 

' HNMR <5ppm (CDC1,) : 3. 32 (2H, d,7'J JUCH, ) , 3. 
83 (3H, s , CH 3 0) . 4. 00~4. 04S.O^4. 20~4, 24 (&3H, 
g-m, X^-x;i/*C/X^ 1/ >CH, X 3) , 5.03~5. 10 (2 
H, m,T'J;PCH,) . 5.90-6.00 (1H, m,TU;PCH) , 
6.50~6.55 (1H, m ( X^x;i/CH) , 6.70 (1H, s , ^# 40 
m*m) . 6.83~6.88 (2H, d, ^#81*31) . 

(2) #U (p-hFD+->7fl/» [Mw 15000, Mw/Mn 
1.12 ; VP-1 5000 B*#^(«c)»iffiS«] 12. Og (0.1 

^mwt^ji (120ml) \zmmh, x^;nfx;u 

x— r^2.4g (0.03^;W &tf±fE(l)T#fcl- (4-7 

u;P-2-y h*->7i;+y) -2-x^x;u^-^->x^> 
l.ng (0.005^) £m&ou p-h;wx>x;w^>m 

#U {p-l-[2- (4-7'JJW-^ h + ~>7 



h>50mllC@^$-ar. *500ml A. H#f£ti-fc. 
*fttli&*WftU *«E««flE<eJftUT#U {p-1- [2- 

(4-7 l JiW2-^h+y7i/' + y) Ih + y] Ih* 
Sy^.5 1 U'>/p-l-Xr- + ->x h+ bx?-l>>/p-\i Hp 

fc#UV-©p-l- [2- (4-7UM-/hty7i/ + 
Ih*->] iF+y^fk^fii, p-l-x h^v 
Xh*yXfl'>TO^t Kd + ->7.5 1 ^>^co 
#?fi£fcfc<5 \t l H N M R Wfe&Zf-' 3 C N M R «fc 0 ^ 
2 : 31 : 67t?*ofc. X, #U*3 1 l'>««*i: b&y 
JWt-5aI-y 3 >^D7h^77-(- (GPC) Sil^ 
J:0#6*l&J|«'J V-0«»¥^Tfi (Mw) tt 17500 
#tStS (Mw/Mn) « 1.12T*ofc. 
[0 16 5] Sy&#12 #U {p-1- [2- (4-7U)P7i 
iF+y] ih+yXfl/Vp-l-lh+yl 
h+y^fl/Vp-h^n+yXfl/^ 
( 1 ) P-T "fe h * 1/ > * 7)Vts U Jn*#» L Tf#fcp 
-th'n+yXfl/> 8.4g (0.07^6^) $h;Px> 
(50mi) KijMfU ^tiir^ d ax^;utfx;i/x— 5^;u 

7.5g (0.07^^) &^*ttft*Ul>A4.7g (0.08^6 

;w *^snb, 60 , CT9P»Mit#Rjfc;*-e-&. s^^, 

»«x^;U (50ml) ?&ffiA, «RU TKi^bfc. 
*»5tL, «*MgS0 4 ft«ISlJ*«SiJb, # 

^S*b, (tOg) K«t«I: ^P- 

C-200 «M*X*(«c)MiSS,«) 
mtt^Vy] LT4- (2-If-M*yIh*y) X 
fl/>5.0g*fiMItLT#&. S!^:60~62 t C. 
1 HNMR <5ppm (CDC1, ) : 4. 02~4. 08S.Z/4. 19~4. 26 (S- 
3H, g-m, X^--^CHX 2 ~BlU3-J- V >^->CH, X 
2) , 5. 12S^5.60 (S-lH.^S-d.X^X^CHX 2) , 6. 
50~6.56 (lH,m,XT"X;PCH) , 6.62~6.69 (lH,m, 
X^x;PCH) ,6.87 (2H,d,^=#m7K*) , 7.33 (2H, 

<2)#D (p-tKD + yXfl/» [VP-15000] 12.0 

g> x^;ub*x;px-^;P2.4g (0.03^^) %.zt±m 

(1)T#75:4- (2-XfxM*yIh+y) 

(0.005^^) t&m^xzmmi tmmzm\ #u 

{p-1- [2- (4-7'J;i/7i/*y) Ih+y] Xh + -> 
Xfl/Vp-l-Xh+ylh+yXfl/Vp-h h*n + 

^»JV-C9p-1- [2- (4-7'Jik7i;*y) Ih + y] 
ih*yXfl/>»ti:, p-l-xh + ->xh + ->X?P- 
>^R^p-h Fa^XT-UymiiLVMi&itmZ' H 
NMRS!I^28:^ 13 CNMRPJ^cfcf9i^3 : 33 : 64T&-=> 
fc. Mw 17300, Mw/Mn 1.12 (GPClfeffiiTt? 

[oi66] mmm 3 

[0 16 7] 
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59 60 
/p-1 -X h * ->X h * >/p- fcHD*->X?l/» 

[ffcttMl 0#'J-7-] 0.8 g 

/tf>J (p-l-lF + ylh+^^l/^/p-k FadFisX^Uy) 

[Mw 17500 ; Mw/Mn 1. 18] 3.2 g 

h , x-/^nA^->;^;i/*r;^7 , /^^> o. I6g 

■;->^DA*->;MfJl'7$> o.oig 
"OlAOP/l— **3/H 0.04g 
7y*##y=*>3R|fffigttS0 [mjRiB] O.Olg 

^ , ntf^>yj3-;i/ ; &y^^x-5 i ;i'7'-fe7 i -h 20.4 g 

XhMtLfc. 01 £^T±tBl^X h 120~150 < C©|gHtr, 4^*-^ h^I^— 

^fflbfc/1^ — >^^S^^-r-5. — 0.40^mS.OtO. 18« m©L&S^^$S EMT 

[0 16 8] ->»j3>#x/\-lK£$fKflhJR (DUV-3 /t*->«®*«a?b;fc. l50 t C-?JnfML3 

2;7'Ja-7-fl) SErtaMfU 200=0, V1t&hrt?—><Dmj&mmtXfcitttmilte&lt6\'* 

±Bi^s?^naj««i3*ia*afc*u 90*0. 9o&m*? PEBi£©^w«iia (ped) tr*rr-5/i^— >>m© 

h^^-h_hTyU^-^m. 0.4ttmlf©I/^h *ft*«ftbfc*«4l^iai«Siai,T'b0.18um L&S© 

(SI a) . ^l^K r FX+v-vl^-lfXT-^ -+ft^»te&<> ^STfabofe. X, -blBl^X hMj& 

A- (NA 0.55) £ffifflLTi£fi, 248.4 nmOk-tf «SfflV»T^U 3 >*XA— ±TrflWB£|BJ*fc LT/t^ 

5t4£V7.^ 5*^bTiMS?WlC@^Lfc (01b) . 20 ->J&£«frofc*S*, 22 ml/cm' ©gftSTO. 13 tf m 

*bT120'C, 90#[SI*-y hTV-hTtfX h^-* L & S *«»»ttT?W«bfc. «, 0.15/im L&S© 

(PEB) T)V1l*)W£®. (2.38%^h7^^UT DOF«l.0wmT^ofc. SCO. 15/iim L&Stf©5 

lr=k0> I^x hJ»©«#«©*£*«Wte&u fc^m, ^©^«±5%©Jgfflrtira&0, Sff&g&S©J£ 

A^->3a£»*: (01c) . #5n&^a/^-> IfeftilSfta^-sfc. Hi:, ±SEl^X M&j««tt«l 
«28mJ/cm , ©®^S-C0.13ym5^> MbT23 t CT?l^-^R^3*-^ IB«Mrbjfe:», ±ffiH«fc 

fa. 0. 15MmL&S©il®)tiT©lMM 0. 13ym LASC^M/t^ — >£8Mftb, 0. 15jum 

(DOF) H0.8tfmT*oft. L&S ©D O F (JO. 8#mT?$> 0 > K'«*^'l4ttA« : T? 

[0 16 9] A^-^^XKO^Tfc^SJ 30 &ofc<, 

i^IM (sem) Trsasb&tt*. /i^->©7-f H;8£0>I4 

#'J (p-l- [2- (4-7 U^x/*^) Ihtv] lht->Xfk>/p-l-I 

[SUS0« 2 ©# U V-] 1.5 g 
jtfU (p-l-ih*yih+yXfl/>/p-t Hn^i/x^-l^) 

[Mw 17500 ; Mw/Mn 1.18] 2. 5 g 

\Z7.*s2U'\*is)V7.)V*—)VV7^*5>> 0.15g 

p-hu;Px;i/7jNX^A - P -h;i/x>x;i/*^-h o.o3g 
^v-:*P'\3f->;M3\H'73> O.Olg 
'OV'fW-t+yH 0.02g 

7ym$my=--*>m%-mmmi wmai o.oig 

yplf ^^^Un-^ty^^JI/X— h 20.4 g 

±C©l/^h«J*«lfefefflbT^ , U^-^fflai«80 , C "f, *»«Ht*«B«6 6tlfc. ±EP5?^Maj««*fflV> 
tbfeJWWilSfflMl fcWfcfcLT/^— >Mf8LtetfL$: T«^e,PEBj£©^FWiiSja (PED) d^-T-SA^ 
ffoifc. ■*©»*, SOmJ/cm* ©@3tgT0. 13/im L& ->^©^b^ai]^bfc^4^fWiiSjiiLT i feO. 18^m 

s&mmmvtxmmvrc. fa. o.i^um l&s©do L&s©Ti-H3fc»ttfc<, £?r?*o£. ±iew 
fc. x. mxz-vmmf&mvx%/^->mmt^{t^ 50 KbT/t*->»j**frofcii*, 23mj/cm i vrnxm 
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m L&S©DOF«1.0tfmT&ofc„ ifi&3&*©:gJS 
J'OViTfeO. 15Mm L&ST©«&©^-)£|gtt±5%© 

nm&'gvit®.. ±ummzvxB.mm±m±x/t?- 

tRU (p-l-ih^yih+yXfl/Vp-h Kn + ->7f l/» 
y*~>^ D-^+vJM 3^ 7 5 > 

rtZ-yWfm&L*fi~>tzL« ^<Dm^ 28 ml/cm'©© 
TtSTO. 15/im L&S*T--/1-^T«#bfe^0. 1 

fifS. 0. 15wm L&S©DOF(J0.3/imW+»?$o 

*U(l,4-t*X (l-p-Ir^7iy+->lh+-» ^>/p-l-Iht->l 



>J£/£bfc*gS. rag^ftTO. 13wm L&S©#v>S 
A^— >£^^U O.I5/imL&S©DOFIJ0.7«m 

tfc^Jl 

[0 17 0] 

4.0 g 
0. 16g 
O.Olg 
O.Olg 
20.4 g 

£fTofc£Sm, 24mJ/cDl , ©gftfiTO. 14//m L&S& 

X» 0.13xim L&S«A^->j6tSnT»#m*^^ 
ofc. ft, 0.15jtim L&S©DOFtt0.6«mTc&o 
fc. X. 0. 15/zm L&ST©i*Sg©^-}*^{C^ViT« 

^gi5©/^->^nfc:fcje)a!i«m*-r. mmmm^ 



— >J£j5££fTO/t. -€-©i&gS, 28 ml /cm* ©©;)£§ 
mi5/im L&S$^-A-^«T?^Lfe^0. 13m 

m l &sws?->wmnTBmm%iUfrirz. ft, 

0.15wm L&S©DOFl40.3xtm<i^+#-T?Sofc. 

X, W^tttii30 I C©la^5Q ! Si£«/^->^««^fc 
tlfco X, ±fZUi?Z >fif£fe*fViTy'j3>7XA 

*, 24mJ^'cm I ©@)t»T0. Hum L &S £#MgtL7ta* 
fe&m<Z)§eW : &g:WT^&tiiMVt?'$>ifc. X, 0.13m 
m L & S B/^->^SnTllttti*fi:*^ft. ft, 
0.15/im L&SODOF|j0.6/tmT*ofc. X, 0.15 
um L&ST©^©^ffi|glCO^T«^ai5©A^- 

>^itnfcitje)Sij^ttj*-r, jfi^5j&*©^#sr3s<stt 
rz. mmm3, niM4, tt^ 1 Rztttmm 2 ©«=§* 

#, W$it£©|6j-k, ifi^^©^^fflJ$!|^tr®J6T^:# 
[0 17 1] 



0.8 g 
3.2 g 
0. 16g 
O.Olg 
O.Olg 
20.4 g 

m^&mpf^ dofw, /t^->57^m m 

g&tt^S, ifiS5«6S©^»«l«!l^6^©^ai-*fbT* 
*l^'B?S:54c#^pjfgi : ^i9> X, PED^I^ft 

^Pv^X h Ti,N 4 ^Si 3 N 4 ^©<tfi©SS-hT? 

fefinfeiftg^^$nT*5 0, «©i/-7xha« 
*%m*'j>ti. < t h^mfcmmmz&i-fzMm.m/^?- 

><DM$L\Zli-oX*.ZtS.mm&m-$r2> i b<DX$>Z>. ft, 

*%«©#'j?-i:isi/i;x hffi^«a^^, 
k r f x.*^u--tfft&mmLrzrt$'->M)$i,zmz 

[^©©W^^iftW 

[an *^©#<jv-i3«§i^v'x hm 

50 .5. 
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I, 4'"KrFX^->Vl/-1f)t ) 
P. 3 a---Ui?X bn?->. 



mi) 



(1 a) 



CI b> 




1 e) 




(51) Int. CI. ' f&S'JfE^ 
H0 1L 21/027 



F I 

H 0 1 L 21/30 



5 0 2 R 



► «l 
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F^-A(##) 2H025 AA01 AA02 AA03 AA04 AB16 

AC04 AC08 AD03 BEOO BE10 

BGOO CB13 CB16 CB17 CB29 

CB41 CB55 CB56 
4J002 BC041 BC121 BG041 BG051 

BG061 BG071 BJ002 EK037 

EK047 EK057 EN028 EN068 

EN098 EN138 EQ017 ET007 

EU028 EU048 EU078 EV216 

EV296 FD020 FD050 FD310 

GP03 HA05 
4J027 AA08 AJ01 AJ06 CA24 CA25 

CB03 CB04 CC05 CC06 CC07 

CD10 

4 J 100 AB02R AB07Q AB07R AB07T 
AE82P AE83P AL02S AL08S 
AL75P BA02P BA02T BA04R 
BA04T BA05P BA05R BA06R 
BA12R BA15R BA20R BA21S 
BC07S BC43P BC43T BC53R 
CA06 DA01 JA38 



